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SPACE SHUTTLE GROUND OPERATIONS
EFFICIENCIES/TECHNOLOGIES
STUDY
PHASE 1 FINAL REPORT

The final report for the Shuttle Ground Operations Efficiencies/Technologies Study is made up of five
volumes.

Volume 1 Executive Summary

Volume 2 Ground Operations Evaluation
Volume 3 Final Presentation Material

Volume 4 Preliminary Issues Database (PIDB)
Volume 5 Technology Information Sheets (TIS)

Volume 1
The Executive Summary volume provides a brief overview of the major elements of the
Study, reviews the findings, and reflects the development of the recommendations
resulting from the Study.

Volume 2

The Ground Operations Evaluation volume describes the breath and depth of the various
Study elements selected as a result of an operational analysis conducted during the early
part of the Study. Analysis techniques used for the evaluation are described in detail.
Elements selected for further evaluation are identified; the resuits of the analysis
documented: and a follow-on course of action recommended. The background and rationale
for developing recommendations for the current Shuttle or for future programs is
presented.

Volume 3
The Final Présentation Material volume contains the most recent version of the charts
used in the Final Phase 1 Oral Briefing at KSC on April 6, 1987, and to the STAS (Space
Transportation Architecture Study) IPR-5 (Interim Program Review) held at MSFC on
April 8, 1987. The KSC, April 6 notation in the title block was used for both packages
because the reviews were held so closely together. This volume contains all charts in
their final form and any differences from charts presented are minor.

Volume 4

The Preliminary Issues Database (PIDB) was assembled very early in the Study as one of
the fundamental tools to be used throughout the Study. Data was acquired from a variety of
sources and compiled in such a way that the data couid be easily sorted in accordance with a
number of different analytical objectives. The system was computerized to significantly
expedite sorting and make it more usable. This volume summarizes the information
contained in the PIDB and provides the reader with the capability to manually find items of
interest. How that information was used in this Study is explained in greater detail in
Volumes 2 and 3.

Volume 5
The Technology Information Sheet volume was assembled in database format during Phase
1 of the Study. This document was designed to provide a repository for information
pertaining to 144 OMI (Operations and Maintenance Instructions) controiled operations in
the OPF, VAB and PAD. It provides a way to accumulate information about required crew
sizes, operations task time duration (serial and/or parallel), special GSE required, and
identification of a potential application of existing technology -- or the need for the

development of a new technology item.
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INTRODUCTION

The overall objective of this Study is to determine high payoff, innovative methodologies and
technologies to reduce STS ground operations, manpower, and life cycle costs. These objectives
shall be accomplished through an overall analysis of the current Shuttle ground operations
functions including but not limited to: assembly, test, and checkout, logistics, recovery,
refurbishment, servicing, payload integration, launch operations, operations management, and
ground systems operations and maintenance.

Our study approach is structured to satisfy the requirement of finding better ways of
accomplishing Shuttle ground processing. This approach takes into account the current
processing constraints resulting from the flight hardware design, the existing ground system
facilities, GSE and software, and the present methods of operation. Our time phased study
approach is geared to: 1) make maximum use of prior and current Shuttle processing
assessments, 2) concentrate on the major Shuttle processing issues, 3) focus on those areas that
have the maximum potential for high payback, and 4) provide rapid identification of existing and
emerging technologies to reduce processing costs. This document presents the first listing of
Study Issues taken from the initial array of source documents (page v). This listing will be
expanded and statused as additional documention becomes available and by operational issues,
identified during our operational flow analyses.

This printout is from an AT&T 6300 plus, using DATAFLEX on a XENIX operating system.
Initially, this database information was assembled for the analyses being conducted in support of
the Study but is available for limited use by others. It is planned to make a later version of this
database available to others on a NASA network. In the interim, selected data sorts can be
obtained by contacting Tom Feaster, KSC PT-FPO, (305) 867-2780.

This document consists of items collected from many sources. The data was reviewed by Study
Team members and input to the database management system in accordance with a series of
pre-established "key words”. Primary elements and their respective sub-elements, displayed
on page vi , very rapidly narrows the available references down from the current 2022 issue
descriptions, to a smail, manageable number that the analyst can easily review manually to
obtain references pertinent to the particular issue being analyzed.

A field is also provided for the description of each "issue". A "string search” can be made of each
line in the description if a particular phrase is being sought aithough this will slow the "sort”
activity significantly. This type of "sort mode” would not normally be used unless it was
necessary to sort to special words or phrases not in the "key words".

A sample page showing all the information contained in a entry for a single issue is included on
page vii of this document as an example showing the types of information contained in the
database for each catalog entry. Page viii shows the number of references (citations) for each
issue currently in the database.

Pages ix through xvii are an alphabetical sort of the issues with the numbers of all associated
catalog entries. (The decimal portion shows up in the computer only, the printout eliminates
the duplication and prints only the "whole" numbers.)

iii
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It is important that the information available for analysis be as complete and current as
possible. If data available to you has not been entered into the database, or data herein is not the
most current, please bring it to the attention of the Boeing Study Manager, A. L. Scholz. He may
be reached by commercial telephone, (305) 867-2334, or by FTS 823-2334. Copies of any
"new" material should be forwarded to him at KSC M/S FH-80 so that it can be incorporated into
the database. Your assistance is essential to assure a mutually useful database tool.

NOTE: (1) Information from STAS IPR's is intentionally excluded from this database
until permission is provided by the responsible agencies to inciude it.

(2) Reports of the Shuttle Paperwork and Preparedness Review Teams will be
included when available.

(3) Other source material will be included as it becomes available.
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ISSUE SOURCE ID NUMBERS

SERIES SOURCE

100 . Presidential Commission Report (Vol. |, 11)

200-400 Post 51-L Findings

500 Aerospace Safety Advisory Panel (ASAP)

600 AFOTEC Reports (Air Force Operational & Test Evaluation Center)
700 NSTS (National Space Transportation Strategy)

900 Lucas Letter to Headquarters

1000-1600 Maintenance Technology Study, Ph. lil Summary Report (RI)
1700 AFSG/NSIA Space Transportation Panel

1800-2100 PEO Post 51-L Return-to-Fit-Status Mod List

2200-2600 DE Post 51-L Return-to-Fit-Status Mod List

2700-2800 PEO Post 51-L Return-to-Fit-Status Mod List

3000 Space Station Maint. Planning & Analysis Study (Boeing)
3100 SSME GSE Review

3200 KSC Shuttle Paperwork & Preparedness Review Team Reports
3300 NASA Headquarters, Misc.

4100 GO-MPO Shuttle Ground Operations Briefings

4800** Boeing STAS

4900*" GDA STAS

5000"" MMC STAS

5100** RI STAS

Note: * KSC "Shuttle Paperwork & Preparedness Review" Team Reports

not yet available.

** STAS IPR information excluded until permission granted to include it.



ISSUES

ACCESSABILITY
AUTOMATION
CANNIBALIZATION
CHANGE CONTROL
COMM'LIZATION
COMMONALITY
CONSTRAINTS
COST/MANHOURS
DESIGN

DESIGN CRITERIA
DISCIPLINE
DRAWING SYSTEM
EFFICIENCY
EXPERT SYSTEM
FAULT DETECTION
INTEGRATION
INTERFACE
ISOLATION
LOGISTICS/SPARES
MAINTAINABILITY
MANAGEMENT
'METHODS
MISSION
MODULARIZATION
PAPERWORK
PLANNING
PROCEDURE

QA

REDUNDANCY
RELIABILITY
REQUIREMENTS
SAFETY
SECURITY
STANDARDS
SURFACE TRANSP
TECHNOLOGY
TIME/CYCLE
TIME/OFF-LINE
TIME/ON-LINE

TRAINING/CERTIF -

WAIVERS

LIST OF SEARCH KEYS

ISSUE SOURCE

HARDWARE/SOFTWARE
APU
AVIONICS 51-L FINDINGS
BR AFOTEC
ECLSS AFSC/NSIA
ET ASAP
FACILITIES BOE SS MT PLNG
FCE DE PROPOSED MODS
FLT KIT DE RTN FLT MODS
GOAL FLORIDA TODAY
GSE KSC GO-MPO
LANDING LSoc
LPS LUCAS LTR TO HQ
MPS NE-PEO MOD LIST
N/A NSTS
ORBITER PC REPORT
PECS SPPR{CHANGES)
POWER SPPR(CONSTRAINT)
PV&D SPPR(MGMT)
SCAN SPPR(OMI)
SCAR SPPR(QA)
SRB SPPR(STD)
SSME SPPR({TRNG/CERT)
STRUCTURE SSME GSE REVIEW
STS STAS
TPS STS MT STDY (RI}
REFERENCE DATA OPERATION LOCATION
CCB ASSEMBLY ALL
COSTS COUNTDOWN JSC
DATABASE FAULT ISOLATION KSC
ESR FERRY LCC
JOB CARD FLIGHT LDG
LMR FRR LETF -
MANIFEST GENERIC LV
MCR HAZARDOUS ML
MEMO INSPECTION MLP
N/A LANDING MSFC
OMI MAINTENANCE MST
OMRSD MANIFESTING N/A
PRACA N/A OPF
PSP NDT ORBITR
REPORT POWER-ON PAD
SCHEDULE PROPELLANT PCR
WA REPAIR PPR
REPLACEMENT/LRU RSS
SCHEDULING SAB
SWITCHING SC
TEST VAB
vi WORK CONTROL VLS

VPF



DATA ENTRY FORMAT

Preliminary Issue Entry/Edit Y S S
ID: e 22 #  |Unique serislized identifisr mumber).
Issue: < > [One of 45 identified issue categories—ses “Issue” listing)
Issue Source: <« > [Documented Source of issus ).
Ref. File #: ____ {Hard copy Study File number contsining source materist]
Operation: < > {One of 20 identified operations~see “Operstion” listing)
Location: o > {One of 19 identified locations -see “Location” listing)
Orb.No/Mission < > {identifies Orbiler No. and Hission No.)
HardWare/Software: < > [Identifies hardware/soflware by sub system/component level]
Kesources: [Specifies info on resources requirsd) ‘
Reference Data:

{Ralsted-information such as PRACA or Ot}

Description: (545800 character description from source documentation]

*Example

(200.00 and 200.02) 200.0! is a continuation of 200.00 where additional
description was required.

ENTRY EXAMPLE

It: (234.82;

Issue: (CHANSE CONTRIL

lssue Source: (Si-L FINSINGS Fast 870
Ref. File §: IN2

Dperation:  (RASSEMELY )

Location: (xSC >

Drb.No/Missign:  (B29/51-L >

Hardware/Softuares {E3C ? CABLING

Descriptica:

*ET TPS S72-B694-1-2-@f(P -- ET INTERTANY HEATER AC POWER CONNICTION

DURINS INSTALLATION OF THZ 635 CABLINE TC THE ET I/T HEATERS, THt CABLING CCULD
XJT BE INSTALLED PER PRINT SINCE A T0J SmALL BEND RADIUS FOR THE CABLE WAS
CALLED QUT. THE PROBLEM WAS SOLVED BY INSTALLINE AN ELBCK AT LOCATION.

THIS COKCITION DID NST WAVE DESEBN ENSINCERING LONCURRENCE,®
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NUMBER OF CITATIONS vs ISSUES

ISSUE NAME OCCURRENCES
ACCESSABILITY 104
AUTOMATION 27
CANNIBALIZATION 14
CHANGE CONTROL 30
COMM’LIZATION 1§
COMMONALITY 45
CONSTRAINTS 18
COST/MANHOURS 101
DESIGN 150
DESIGN CRITERIA 298
DISCIPLINE 125
DRAWING SYSTEN 30
EFFICIENCY 30
EXPERT SYSTEM 16
FAULT DETECTION 54
INTEGRATION i1
INTERFACE 2
ISOLATION 24
LOGISTICS/SPARES 81
MAINTAINABILITY 226
MANAGEMENT 82
HETHODS 17
HISSION 8
NODULARIZATION 8
PAPERWORK 104
PLANNING 39
PROCEDURE 94
'Ll 107
REDUNDANCY 33
RELIABILITY 81
REQUIREMENTS 167
SAFETY 250
SECURITY 20
STANDARDS 3
SURFACE TRANSP 15
TECHNOLOGY 91
TINE/CYCLE M
TIME/OFF-LINE 8
TIME/ON-LINE 22
TRAINING/CERTIF 3
NAIVERS 10
TOTAL: 3260 (2022 DIFFERENT DESCRIPTIONS)

viii



ACCESSABILITY  ACCESSABILITY  ACCESSABILITY  CANNIBALIZATION  COMM'LIZATION  COMMONALITY ~ CONSTRAINTS
ISSUE 1D 1SSUE 10 TSSUE 1D ISSUE [0 ISSUE ID [SSUE 1D ISSUE 1D
274.10 1592.10 2465.10 112.20 1320.30 500.00 152.10
1003.10 1594.10 2466.00 119.10 1356.30 1013.00 155.10
1005.00 1600.00 2467.00 158.20 1368.10 1014.00 159.00
1012.10 1602.10 2468.00 200.10 1716.00 1016.00 160.00
1015.00 1606.10 2470.10 200.11 1716.01 1062.00 235.20
1017.00 1615.10 2471.00 $12.10 1717.00 1084.10 281.20
1031.00 1619.00 2487.00 602.10 1718.00 1086.00 293.30
1032.00 1620.00 2648.00 608.10 1738.00 1090.00 331.30
1036.00 1622.00 620,10 1740.20 - 1198.00 318.10
1039.00 1623.10 AUTCRATION 826.10 1796.10 1200.00 1280.00
1043.00 1624.90 1000.00 1797.00 £203.00 1786.20
1044.00 1649.10 1SSUE 1D 1707.10 1207.00 1786.21
1048.00 1660.00 2134.19 1215.00 1789.20
1084.00 1666.00 151.20 4102.20 1223.00 2053.10
1085.€0 1730.10 151.21 1251.00 2548.10
1109.00 1781.10 1101.20 CHANGE CONTROL 1289.00 4106.00
1138.20 1800.00 1122.10 -_— 1297.00 4107.10
1149.¢80 1859.¢0 1138.10 [55UE 10 1308.10 4108.00
1169.10 186C.10 1141.10 1311.00
1215.20 1861.00 1153.10 151,30 1321.20
1216.10 1862.00 1168.10 151.31 1332.90
1290.20 1863.00 .o 112.10 1341.00
1313.00 1864.10 1700.10 190. 40 1345.00
1314.10 1865.60 1721.00 208.20 1356.20
1316.10 1866.10 1742.10 210.30 1366.00
1327.00 1867.00 1743.10 212,10 1363.00
1331..10 1868.10 1743.40 236.10 1373.10
1336.00 1369.00 1749.00 261.20 1330.0
1350.00 1371.00 1753.20 287.00 1385.10
1356.00 1872.00 1754.00 239,10 1403.00
1370.10 1875.10 1755.00 292.10 1405.00
1518.10 1876.00 1767.30 293.00 1419.20
1541.10 1920.00 1769.10 294.00 1429.00
1543.10 1925.20 1775.20 366.30 1473.10
1563.10 2095.10 1775.21 301.10 1480.00
1564.10 2119.00 1816.10 50500 1485.90
1565.10 2120.00 1817.10 1116.10 1486.00
1570.10 2124.20 1819.20 111700 1437.00
1571.10 2200.10 1820.00 1136.10 1505.20
1572.10 2203.10 2082.20 1186.00 1533.00
1573.10 274.30 1226.10 1539.00
1575.10 2457.00 1256.00 1544.00
1580.10 2458.10 1320.00 1347.00
1582.00 2459.00 1348.00 1598.00
1583.60 2460.00 1391.00 2642.00
1584.10 2461.00 2082.10
1585.00 2462.00 2121.10
1586.10 2464.00 2151.20
2659.00

ix



COST/MANHOURS

ISSUE ID

155.20
158.10
321.00
328.00 -
329.00
330.00
331.00
332.00
333.00
334.00
335.00
336.00
354.00
428.00
700.00
701.00
701.01
102.00
709.00
710.00
711.00
712.00
713.00
714.00
715.00
716.00
711.00
118.00
119.00
720.00
1029.00
1068.00
1125.00
1166.00
1188.00
1325.10
1349.20
1365.00
1393.20
1398.00
1447.00
1455.10
1474.00
1477.00
1519.10
1532.00
154210
1589.00

COST/MANHOURS  DESIGN DESIGN DESIGN DESISN  DESIGN DESIGN DESIGN
ISSUE 1D ISSUE 1D ISSUE ID  ISSUE ID  ISSUE ID ISSUE ID  [ssue [p  ISSUE ID
1590.00 100.00 1807.00  1894.00  1994.00  2048.00  2122.00  2196.00
1595.00 100.01 1808.00  1895.00  1997.10  2049.00  2124.00  2197.00
1605.00 102.00 1309.10  1896.00  1998.00  2050.00  2125.00  2198.00
1705.00 109.20 1810.00  1898.00  1999.00  2051.00  2126.00  2199.00
1710.10 110.10 1811.00  1899.00  2000.00  2052.10  2127.00  2200.00
1717.10 153.00 1812.00  1900.10  2001.00  2053.00  2139.00  2201.00
1713.10 156.C0 1313.00 1901.00  2002.00  2054.00  2140.00 2203.00
1720.00 173.30 1914.00  1902.00  2003.00  2055.00 141,00 2205.00
1721.30 181.20 1321.00 1903.00  2004.00  2056.00  2:42.00 2210.00
1721.20 132.00 1322.20  1904.10  2005.00  2057.00  2143.00  2218.00
1728.10 128.10 1323.00 1907.00  2006.00  2058.00  2144.00 2227.00
1729.10 159.00 1824.10  1908.10  2007.00  2060.10  2145.00  2228.00
173840 190.10 1829.10  1909.20  2008.00  2062.00  2147.00  2243.00
1732.00 242,00 1836.00  1916.10  2009.C0  2064.00  2148.00  2250.20
1733.19 264.10 1837.00  1917.00  2010.00  2065.00  2149.00  2253.00
1734.10 270.00 1840.00  1919.00  2011.00  2066.00  2:50.00  2254.00
1735.90 261,10 1341.00 1523.00  2012.00  2068.00  215:.00 2255.00
1736.10 282.00 1842.00 1925.10  2013.00  2069.00  2152.00 2256.00
1740.00 283.00 1844.00  1927.10  2014.00  2070.00  2153.00  2258.00
1742.30 289.00 1845.00  1928.00  2015.00  2071.00  2154.00  2259.00
1743.30 323.10 1846.00  1929.00  2016.00  2072.10 _ 2155.00  2262.00
1759.30 326.00 1847.00  1931.00  2017.00  2073.10 ©2163.00  2263.00
1760. 40 375.00 1848.00  1934.00  2018.10  2074.19  2165.00  2264.00
1761.50 330.0! 1850.00  1935.10  2019.00  2075.00  2171.00  2265.00
1752.29 170.92 185100  1936.10  2020.00  2076.00  2172.00  2267.00
1763.30 379.03 §52.00  1943.00  2021.00  2077.00  2173.00  2270.00
1764.00 375.04 1353.00 1948.10  2022.20 2080.00 2174.00 2272.10
1765.20 370.35 135910 1949.00  2023.00  7081.10  2175.00  2273.00
1766.19 31006 1860.00 1950.00  2024.00  2¢33.00  2176.00 2274.10
1767.00 370.07 1864.00 1952.00  2026.00  2084.00  2177.00 2276.00
1776.90 370.08 1865.10  1953.00  2027.00  038.10  2178.00  2278.00
1776.01 370.09 1866.00  1954.10  2028.00  2089.00  2179.90  2282.10
1773.10 507.10 1867.10 1957.00  2029.00  2090.00  2180.00  2284.00
1780.20 £00.00 1263.00 1958.00  2030.00 092,00  2181.00 278500
1731.00 661.00 1869.10  1959.00  2031.00 209300  2182.00  2286.00
1782.30 797.00 1874.00  1960.00 203200 094,10  2183.00  2287.00
1733.00 708.19 1875.00  1961.20  2034.00  2095.00  2184.00  2288.00
1791.00 1018.20 1876.10 1962.00 2035.00 2096.00 2185.00 2293.00
1796.90 1028.00 1877.00  1968.00  2036.00  2097.00  2186.00  2294.00
1799.00 1045.00 1881.10  1976.10  2037.00  2p98.00  2187.00  2295.00
18156.40 1050.00 1883.10  1985.10  2038.90  2100.00  2188.00  2296.00
1817.00 1197.00 1894.00  1986.00  2039.00  2102.00  2189.00  2297.00
1818.20 1215.00 1885.00  1987.00  2041.20  2105.10  2190.00  2298.00
1819.00 1233.00 1389.10 1988.10  2042.00 2106.00  2191.00 2299.00
1820.10 1242.00 1290.00  1990.00  2043.00  2112.00  2192.00  2301.00
1856.10 1295.00 1891.00 1991.00  2045.00 2113.10 2193.00 2302.00
1893.10 149500 1892.00 1992.00  2046.00  2114.00  2194.00 2303.00
2051.10 15¢2.90 1893.00 1993.90  2047.00  2115.00  2155.00 2304.00
2110.10
2123.10
2244.20
2248.20
4101.20 X

DESIGN
[SSUE 1D

2305.00
2306.00
2308.00
2309.00
2310.00
2311.00
2312.00
2313.00
2314.00
2315.00
2316.00
2317.00
2318.00
2319.00
2320.00
2321.00
2322.80
2323.00
2324.00
2325.00
2326.00
2327.00
2328.00
2129.00
2330.20
2331.00
2352.00
2335.00
2336.00
2337.00
2338.00
2339.00

. 2340.00

2341.00
2342.00
2343.00
2344.00
2345.00
2346.00
2347.00
2348.00
2349.00
2350.00
2351.00

152.00
2353.00
2354.00
2155.00



DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN CRITERIA

DESIGN CRITERIA

ISSUE ID ISSUE 10 ISSUE ID  ISSUE ID  ISSUE ID  ISSUE ID  TISSUE ID  1ISSUE ID ISSUE 1D ISSUE 1D
2356.00  2412.00  2480.10  2554.00  2620.00  2738.00  2789.00  7838.00 171.10 1138.00
2357.00  2413.00  2482.00  2585.00  2621.00  2740.00  2790.00  2840.00 295.10 1144.00
23158.00  2415.00  2483.10  2556.00  2623.00 2741.00  27191.00  2841.00 705.10 1148.00
2359.00  2417.00  2484.20 2558.00  2624.00 2742.00  2792.00 2847.00 1002.90 116180
2360.00  2418.00  2486.00  2561.00  2625.00  2743.00  2793.00  2843.00 1003.00 1162.00
2361.00 2419.00  2490.00  2562.10  2626.00  2744.00  2794.00  2844.00 1005.10 1166.20
2362.00 2420.00 2¢92.00 2563.00 2621.00 2745.00 2795.00 2846.00 1007.00 1171.20
2363.00 2422.0¢ 2493.00 2564.00 2647.00 2746.00 2796.00 2847.00 1008.00 1187.00
2364.00  2423.00  2496.00  2565.00  2649.00  2747.00  2798.00  2848.00 1009.00 1194.10
2367.00  2424.00  2498.00  2566.10  2650.00  2748.00  2799.00  2849.00 1011.10 1202.00
2368.00  2429.00  2500.00  2567.00  2651.00  2749.00  2800.00  2850.00 1013.10 1211.00
2369.00  2¢26.00  2501.60  2574.00  2652.00  2750.00  2801.00  985).00 1016.10 1212.00
2370.00  2427.00  2502.00  2575.00  2653.00  2751.00  2802.00  2852.00 1020.00 1213.00
2371.00  2429.00  2503.00  2582.00  2700.00  2753.00  2803.00  7853.00 1021.10 1214.00
2372.00  2430.00  2508.10  2583.00  2701.00  2754.00  2804.00  9854.00 1022.00 1218.00
2373.00  2431.00  2514.10  2584.00  2702.00  2755.00  2805.00  2g55.00 1035.10 1219.00
2374.00  2432.00  2515.00  2585.00  2703.00  27%6.00  2806.00  2pSs.00 1937.10 1220.00
2375.00  2433.00  2516.00  2586.00  2704.00 2757.00  2807.00  2857.00 1039.10 1221.10
2376.00 243400 2517.00 2989.00 2705.00 2758.00 2808.00 2858.00 1040.00 1222.00
2377.00  2435.00  2518.00  2590.00  27C6.00 2759.00  2809.00  2859.00 1041.00 1224.00
2378.00 2436.00 2519.00 2591.00 2708.00 2760.00 2810.00 2860.00 1046.00 1227.10
2379.00  2440.00  2522.00  2592.00  2709.00  2761.00  2811.00  286].00 1051.10 1228.00
2380.00  2441.0C  2523.00  2593.00  2710.00 2762.00 281200 2862.00 1052.00 1233.10
2383.00  2442.00  2524.00  259¢.00  2711.00 2763.00  2613.00  2363.00 1057.0C 1235.00
2384.00  2443.00  2525.00  2595.00  2712.00 2764.00  2814.00 2865.00 1058.00 173600
2385.10  2446.00  2526.10  2596.00  2713.00 2765.00  2815.00 286600 1053.20 1242.10
2386.00  7447.00  2527.00  2597.00  2714.00 2767.00  2816.00 2867.90 108C.0C 1244.00
2387.00  2448.00  2528.00  2598.00  2715.00  2768.00  2817.00 2868.00 1061.00 1245.00
2388.00  2449.00  2529.00  2599.00  2717.00  2769.00  2818.00 2869.00 1063.0¢ 1252.00
2389.00 2450.00 2530.00 2600.00 2118.00 2770.60 2819.00 4103.10 1065.00 1256.20
2390.00 2451.00 2532.00 2601.00 2719.00 2771.00 2820.00 1066.00 1260.00
2391.00  2452.00  2533.00  2602.00  2720.00 2772.00  2821.00 1067.00 1261.00
2392.00  2453.00  2534.00 2604.00  2721.00 2773.00  9822.00 1069.00 " 1273.00
2394.00  2454.00  2536.00  2605.00  2722.00  2774.C0  2823.60 1072.00 1276.00
2395.00  2457.10  2537.00  2606.00  2723.00  2775.00  2824.00 1073.00 1279.00
2196.00  2458.00  2538.00  2607.00  2724.00  2776.00  2825.00 1075.00 1280.20
2397.00  2462.10  2540.10  2608.00  2725.00  2777.00  2826.00 1077.00 1281.00
2398.00  2463.00  2541.00  2609.00  2726.00  277B.C0  2827.00 1081.00 1282.10
2399.00  2464.10  2542.00  2610.00  2727.00  2779.00  2828.00 1083.00 1284.00
2400.00  2465.00  2544.00  2611.00 272800  2780.00  2829.00 1087.00 1286.10
2401.00  2466.1C  2545.00 2612.00  2729.00  2781.00  2830.00 1091.00 1287.00
2402.00  2470.00  2546.80 2613.00  2730.00 2182.00  2831.00 1093.00 1283.00
2403.00 247110 2547.10 214,00 2731.00  2783.00  28312.00 - 1099.00 1289.10
2404.00 247410 2548.00 2615.06  2732.00  2784.00  2333.00 1101.00 1290.00
2405.00  2476.10  2549.00 2616.00  2733.00  2785.00  2834.00 1102.00 1291.00
2406.00 247700 2550.00 2617.00  2735.00  2786.00  2835.00 1124.00 1292.00
2407.00  2478.10  2551.00 2618.00  2736.00  2787.00  2936.00 1135.00 1294.00
2411.00  2479.00  2552.00 2619.00  2737.00  2788.00  2837.00 1137.00 1297.10

xi



DESIGN CRITERIA DESIGN CRITERIA DESIGN CRITERIA DESISN CRITERIA DESIGN CRITERIA  DISCIPLINE

ISSUE ID

1298.00
1299.00
1300.00
1304.00
1308.00
1313.10
1314.00
1316.00
1317.00
1320.10
1321.20
1322.00
1325.00
1326.00
1331.00
1334.00
1335.00
1336.10
1342.00
1343.00
1346.00
1348.20
1355.10
13%6.10
1357.10
1359.06
1362.10
1369.10
1383.00
1388.10
1390.10
1402.10
1408.00
1409.00
1410.00
1411.00
1412.00
1413.00
1415.00
1416.00
1417.00
1418.00
1419.00
1422.00
1423.00
1425.00
1428.10
1431.00

15SUE

0

1434.00
1437.00

1440,

00

1441.00
1445.00
1446.00
1456.00

1469.

00

1470.00
1473.00

1479.
1498.
1500.
1509.
1517.
1522,
1823.
1942.
1543,
1544.
1845.
1547,
1948,
1549.
1550.
1952,
1333,
1538.
1556
1558,
1559.
1560.
1563
1564.
1%65.
1566.
1567.
1570.
1571,
1572.
1573.
197¢.
1375,
1577.
1578.
1989,
1584.
1586.

00
00
00
00
10
00
0c
20
0o
19
00
10
10
10
(v
00
10
10

.10

10
10
10

.00

00
00
20
00
00
00
00
00
0o
00
00
oc
00
0o
0o

DISCIPLINE
1SSUE 1D 1SSUE 1D [SSUE 1D ISSUE 1D 1SSUE D
1587.10 1833.00 2473.20 248.00 369.00
1588.00 1835.00 2481.00 249.00 371,20
1590.10 1843.00 2512.00 252.10 400.00
1592.00 1879.20 410610 253.00 402,10
1594.00 1905.00 4107.00 257.10 403,10
1595.10 1933.00 4108.10 258.10 404.00
1597.00 1974.10 4109.00 261.40 405.10
1599.00 1575.00 4110.20 22.10 405,90
1602.00 1983.00 4111.00 263.00 407.00
1603.00 1989.00 4112.00 264.00 408.00
1606.00 2202.00 23.10 409.00
1608.00 2204.00 DISCIPLINE 28.10 410.00
1611.00 2206.00 269.00 411,00
1612.00 2201.00 1SSUe 1D 271.30 429.10
1615.00 2208.00 212.00 430.10
1619.10 2209.00 114.10 275.10 432.20
1622.10 2211.00 “g'gg 276.30 433.00
1623.00 2212.00 114'00 277.00 435,00
1624.10 2213.00 e 279.20 431.10
1649.00 2214.00 131.00 250.00 504,00
1650. 00 2215.00 iii';g 282.20 615.10
1654.00 2216.00 138-00 286.10 1361.10
1655.00 2217.00 o0 290.20 185410
1712.10 2219.00 146.20 29i.10 2109.00
1720.10 2220.00 147.00 292.00 2121.20
1721.00 2121.00 ' 20 293.20 2132.00
1727.30 2222.00 .00 264.20 213400
1731.00 2123.00 150,10 236.00 2251.10
1739.40 2224.00 50,11 297.00 2579.20
1739.41 2225.00 10 298.20
1749.70 2226.00 151'10 299.10
1763.20 2729.00 20100 300.20
1780.10 1230.00 702,06 301.00
1786.10 2231.00 o 00 102.20
1786.11 2232.00 ot o0 303.00
1789.40 2233.00 e 104.20
1790.00 2234.00 206'00 305.20
1790.0% 2235.00 207'00 325.00
1190.02 2236.00 oA 346.20
1792.10 2237.00 209'00 348.10
1793.00 2238.00 e 49.20
1800.10 2239.00 211 00 350.00
1802.00 2240.00 0o 351.00
1804.00 2241.00 s 00 152.00
1805.00 2242.00 e 355.10
1822.00 2246.00 120 356.00
1824.00 2251.10 72 10 158.10
1832.00 2290.00 223' 10 389.20
225.00 361.10
226.00 362.00
227.20 363.00
xii 233.00 364.10
234.00 363.00
244,00 366.20
367.10

368.00



xiii

DRAWING SYSTEM  EFFICIENCY FAULT DETECTION FAULT DETECTION INTERFACE  ISOLATION  LOGISTICS/SPARES LOGISTICS/SPARES
ISSUE 1D ISSUE 10 ISSUE 1D 1SSUE 1D ISSUE [D  ISSUE ID ISSUE 1D ISSUE ID
1027.00 150.20 327.10 2073.20 171.00 623.00 112.30 1887.10
1038.00 150.21 1010,00 2074.00 192.00 1110.00 119.00 1888.00
1105.00 3137.40 1034.00 2075.20 235.10 1185.00 141.00 1965.00
1111.00 . 355.20 1049.00 2090.10 278.20 1194.00 158.00 1967.00
1114.00 433.10 1101.10 2097.10 283.10 1280.10 200.00 2017.10
1116.00 503.20 1104.00 2271.00 500.10 1342.10 200.01 2018.00
1118.00 §07.10 1122.00 1115.00 1703.00 412.00 2025.00
1139.00 629.10 1129.00 INTEGRATION 1264.00  1704.00 $27.00 2033.20
1189.00 1077.20 1138.30 —_— 1798.10 1722.00 503.00 2040.00
1201.00 1258.10 1141.00 1SS6E 10 1722.10 1725.90 506.00 2963.10
1320.20 1277.10 114200 1723.20 1725.01 607.00 2067.00
1333.90 1369.20 1146.00 1389.00 1725.10 1743.40 608.00 2082.00
1348.10 1429.10 1153.00 1700',0 1725.11 1319.10 615.30 2104.10
1360.00 1556.20 1157.00 172120 1729.00  1923.10 620.00 2108.00
1371.00 1724.00 1148.00 1753’10 1731.20 1934.20 626.00 2246.30
138¢4.00 1760.30 1170.00 112820 1739.20  1964.00 1000.20 2260.10
1393.00 1761.10 £171.00 173910 1739.21  1997.00 10¢1.00 2261.00
1413.10 1762.10 1172.00 73911 1742.20  2003.10 1£02.10 2262.10
1526.00 1753.00 1193.00 175029 1743.20  2016.10 1004.00 2439.20
1854.00 1769.20 1195.00 175120 1787.10  2041.00 1026.10 2504.00
2121.00 1786.40 1206.00 1765, 40 1797.11  2043.10 1023.00 2526.00
25110 17%.41 1275.10 173210 1788.00  2295.10 1028.10 2531.00
2257.00 1791.40 128¢.10 ) 1790.20  2298.10 1167.00 2553.10
2366.90 1793.00 1286.00 179031 2490.10 1217.00 2357.00
2381.00 2014.10 1287.10 1790.32 1279.10 2569.00
2382.00 2119.10 1319.00 1791.10 1319.10 2573.00
2587.00 2304.10 132214 1793.30 1749.00 2460.00
2607.10 4101.10 1324.10 1894.30 1361.20 2734.00
3104.00 4102.00 1323.00 2012.20 1391.20 2839.00
3105.00 4103.20 1330.00 2013.10 1393.10 2845.00
1340.00 2027.10 1441.10 2864.00
1357.00 2075.10 1451.00 3106.00
EXPERT SYSTEM 1362.00 2080.10 1455.00 ,3106.01
1381.00 2081.20 1466.00
1SSUE 1D 1385.00 2100.10 1468.00
1528.00 2304.20 1516.00
1358.10 1612.10 2305.10 1517.00
1748.10 1742.40 2561.10 1518.00
1752.10 1748.20 2962.20 1535.00
1753.00 1773.10 2564.10 1707.00
1754.20 1773.11 4110.10 1759.10
1755.10 1775.40 4111.10 1760.10
1773.00 1775.44 1761.30
1773.01 1789.10 1767.20
1774.00 1913.60 1773.30
1774.0! 1964.10 1773.31
1775.10 1969.09 1825.10
1775.11 1970.00 1870.30
1793.20
1820.30
2090.20
37.10



MATNTAINABILITY

HOINTATMABILITY MAINTAINABILITY  MAINTAINABILITY WAINTAINABILITY MANAGEMENT
ISSUE ID ISSUE 1D 1SSUE 1D ISSUE 1D ISSUE ID [SSUE 1D
112.10 1123.00 1442.00 1887.00 2630.00 103.00
145.00 1126.00 1443.00 1888.10 2637.00 104.00
167.40 1133.00 1450.00 1889.00 3000.00 105.00
167.41. 1136.00 1475.00 1922.00 3000.01 106.00
168.10 1147.00 1493.00 1932.00 3000.02 108.00
273.20 1149.10 1499.00 1953.10 3001.00 113.30
274.00 1152.00 1516.10 1963.00 3001.01 118.90
339.60 1154.00 1518.29 1980.00 3001.02 - 119.20
614.20 1164.10 1523.10 1995.00 3002.00 122.00
615.00 1169.00 1527.00 1996.00 3002.01 124.10
704.00 1184.09 1530.00 2033.00 3002.02 131.10
1200.18 1193.10 1538.00 2040.10 3003.00 132,20
1004.10 1210.00 1542.00 2043.20 3003.01 133.00
1005.20 1282.00 1546.10 2044.00 3003.02 134.00
1004.00 1312.00 1548.90 2052.00 3004.00 135.00
1009.10 1314.20 1549.20 2061.00 1004.01 137.00
1011.00 1315.00 1553.00 2078.00 1004.07 142.00
1012.9¢ 1318.30 1555.29 2085.20 3004.03 149.10
1021.C0 1321.00 1556.00 2099.00 3005.00 120.00
1024.00 1322.20 1557.00 2104.00 1005.01 150.01
1025.00 1327.10 1558.00 2105.00 3005.0? 151.00
1030.¢0 13223.10 1559.40 2111.00 3005.03 151.01
1032.10 1329.00 1566.19 2246.20 3006 .00 182.00
1034.19 133210 1573.20 2250.30 3006.0! 155.00
1035.0¢ 1339.00 1578.10 2256.10 3096.072 157.20
1036.10 1342.20 1530.20 2260.20 3007.00 161.00
1037.00 1347.C0 1588.10 2241.10 3007.01 162.00
1033.16 1330.10 1589.10 2289.20 3207.02 163.00
1042.00 13585.00 1399.10 2300.00 3008.00 185.00
1044.10 1363.00 1603.10 2307.00 1008.01 192.10
1046.10 1364.00 1605.20 2308.10 3009.00 203.30
1047.00 1369.00 1606.20 2329.10 3009.01 235.00
1052.10 1370.00 1636.00 2330.00 3009.02 236.30
1058.10 1378.00 1454.10 2439.10 4101.40 312.10
1059.10 1379.00 1730.00 2444.00 32110
1061.10 1388.00 1789.30 244500 342.10
1063.10 1390.00 1791.30 2454.10 345.10
1065.10 1392.00 1825.00 2472.40 352.10
1075.10 1395.00 1834.00 2475.10 354.10
1077.19 1400.00 1838.00 2489.00 357.20
1081.10 1402.00 1839.00 2510.00 364.20
1087.10 1404.00 1850.10 2520.00 404.20
1088.90 1410.10 1853.20 2521.00 407.30
1096.00 1415.10 1857.10 2543.00 409.30
1103.00 1423.10 1870.00 2547.00 606.00
1108.00 1427.00 1870.20 2959.00 612.10
1112.00 1428.900 1878.40 2566.00 613.00
I113.00 1432.0¢ 188¢.10 2610.10 614.10

xiv

MANAGEHENT
1s5ue D

1066.10
1256.30
1349.10
1372.00
1387.00
1536.00
1713.00
1714.00
1715.00
1719.00
1719.01
1732.10
1789.20
1760.00
1761.40
1762.00
1763.10
1764.10
1765.00
1768.10
1769.00
1770.00
1771.00
1772.00
1774.10
1774.11
1799.10
2061.10
2079.00
2110.00
2123.00
2133.¢0
2560.00 ,
2638.00



HETHODS NISSION
1SSUE ID [SSUE ID
178.20 1765.30
192.20 1774.20
239.10 17174.21
240.30 . 1781.20
241.00 1788.20
245.10 1790.10
270.10 1790.11
272.10 1790.12
273.19 2901.00
171410 3902.00
1724.10 3903.00
1782.20 3904 .00
1972.00 3905.00
2063.20 3906.00
2118.00 3907.00
2505.00 3908.00
2553.20 31309.00
3910.00

3911.00

3912.00

3913.00

3914.00

3915.90

3916.90

3917.00

3918.00

3919.00

3920.G0

3921.00

3922.0¢C

3923.00

3924.00

3925.00

3926.00

3927.00

3927.01

3928.00

3928.01

HODULARTZATION
ISSUE 1D

70410
1120.00
1717.20
1726.10
1725.30
1730.20
1731.10
1738.10

PAPERWCRK  PAPERWORK PLANNING  PROCEDURE
1SSUE 1D ISSUE 10 ISSUE 1D [LSSUE ID

114,20 320.90 109.30 112.00
140.10 337.10 111.90 136.20
143.00 338.00 146.10 157.00
144.10 341.00 151.40 167.10
147.10 342.00 151.41 167.11
151.10 343.00 167.00 201.30
151,11 344.00 167.01 202.30
134.00 345.30 . 168.90 211.40
154,01 346.00 190.30 212.30
134,11 341.90 133.00 223.00
201.20 148.00 321.¢0 234.20
202,10 349.00 504.00 236.20
203.10 396.10 614.00 238.00
0410 357.10 615.20 239.00
205.10 353.50 706.20 240.10
205.10 360.320 1701.39 21.10
207.10 3451.00 1702.3 244.10
210,13 38310 178,58 246.20
ul.i 384,30 1737.36 248.10
212.00 369.10 1739.20 249.10
213,10 346.10 173901 250.10
214,10 367.90 1741.2 251.00
715.10 J8d.10 1741.21 254.20
215,40 37110 1741.22 255.0C
217.00 213.0C 1741.23 257.20
236.00 414.00 1748.30 299.00
248.20 4i3.30 1765.18 260.19
237.30 41:.90 1766.33 261.30
238.20 417,23 1179.29 262.29
260.00 413.00 1816.20 265.20
261.00 419.90 1318.10 269.20
262.00 420.20 2244.10 271.10
269.30 421.00 2245.10 272.20
271.00 422.00 4100.00 273.00
273.30 424.00 4101.00 218.10
276.20 424.01 4102.10 279.00
217.10 425,00 4103.00 288.00
280.10 425.01 4104.20 296.20
292.30 426.00 4105.00 292.30
296.10 429.00 322.00
312.00 431.10 331.00
313.00 432.10 345.20
314.00 437.00 346,30
315.00 605.10 348.20
316.00 605.10 353.00
317.00 613.10 360.20
318.00 1769.30 367.30
319.00 774,40 371.30

1774.41

1773.30

1775.31

1192.20

1793.40 v

2079.10

2560.10

4102.30

PROCEDURE 0 QA

ISSUE 10 [ssue 1D ISSUE 1D
401.00 113.20 258.00
410.10 133.10 259.10
420.10 139.10 260.20
431.00 140.00 262.30
432.30 143.20 263.10
433.20 144.00 264.30
431.20 14¢.00 265.00
1055.00 174.00 - 268.00
1071.90 175.00 274.20
1107.00 177.00 215.00
1108.10 173.00 275.10
1164.00 20:.19 M.
1226.00 202.20 219.10
1233.00 203.20 281.00
1237.00 204.20 282.10
1239.00 205.20 284.00
1240.00 708.20 285.00
1256.10 267,20 286.00
1253.00 203.09 299.00
1277.00 209.10 292.20
1278.00 219,20 293.10
1306.00 211.20 294.10
1321.10 212.20 295.90
1324.00 215.00 297.10
1337.00 nr.e 298.90
1338.00 213,00 299.00
1351.00 7:0.00 300.19
1361.00 M7.10 301.10
1364.10 21200 302.10
1373.00 225.20 303.10
1377.00 226.10 304.10
1391.10 2777.10 305.10
1404.10 234.10 318.10
1488.00 237.10 337.20
1519.00 233.20 340.00
1554.00 240.20 359.10
1555.00 241.20 363.20
2059.00 243.10 344.30
2063.00 245.00 365.20
23410 246.19 366.00
2553.00 246.30 367.20
2578.00 249.20 368.20
2579.00 330.00 369.10
2656.00 230.20 371.00
2457.00 282,00 402.20
2752.00 13,0 403.00
256.00 420.00

257.00 431.20

'L}
ISSUE 1D

432.00
433.10
434.10
436.00
605.20
1829.00
1854.20
1878.30
1882.00
2472.30
2579.10

[SSUE 1D

179.00
1195.10
1215.10
1251.10
1738.30
1909.30
1935.00
1961.10
1383.20
2029.10
2032.10
2037.20
2049.19
2057.20
2060.00
2068.10
2072.20
2073.00
2076.10
2083.10
2087.00
213t.00
2164.00
2167.00
2288.20
2484.30
2515.20
2537.10
2550.10
2577.00
2707.00
2716.00
2797.00



RELIASILITY REQUIREZMENTS  REQUIREMENTS  REQUIREMENTS  REQUIREMENTS

1SSUE 1D ISSLE ID 15SuUE 1D ISSUE ID 158UE 1D
113.10 120.00 347.10 1856.00 2277.00
115.00 129.80 385,00 1878.10 2279.00
125.0C 143,10 36C.10 1884.10 2280.00
126.00 148,00 402.00 1897.10 2283.00
126.01 170.0¢C 40¢.10 1899.10 2287.i0
127.0¢ 173,00 $00.00 1902.2¢ 2288.1C
128.0C 176.00 901.00 1906.00 2421.00
129.00 177.1 902.00 1909.10 2455.00
130.00 17915 902.00 1910.00 2472.10
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iD: { 1p0.88> lssue{s}: DESIGN :
Tssue{s) cont.: : :
Issue Source: {PC REPORT ) PABE 198, vOL 1
Dgeration:  {FLIBHT b

Location: {KSC >

Orb.No/Nission:  <899/91-L )

Hardware/Software: (SRB )

Reference Data: REPORT PRESIDENTIAL COMMISSION REPORT PPS1-1351
Description:

*THE FAULTY SOLID ROCKET MOTOR JOINT AND SEAL MUST BE CHANGED. THES COULD BE A
NEW DESIGN ELIMINATING THE JOINT OR A REDESIGN OF THE CURRENT JOINT AND SEAL.
NO DESISN OPTIONS SHOULD BE PREMATURELY PRECLUDED BECAUSE OF SCHEDULE, CDST,

OR RELIANCE ON EXISTING HARDWARE. ALL SOLID ROCKET MOTOR JOINTS SHOULD SATISFY
THE FOLLOWING RERUIREMENTS: --THE JOINTS SHOULD BE FULLY UNDERSTOOD, TESTED,
AND VERIFIED. ~--THE INTEBRITY OF THE STRUCTURE AND OF THE SEALS OF ALL JOINTS
SHOULD BE NOT LESS THAN THAT OF THE CASE WALLS THRDUGHOUT THE DESI6N ENVELODPE,
-~THE INTEGRITY OF THE JOINTS SHOULD BE INSENSITIVE T0: -DIMENSIONAL TOLERANCES
~TRANSPORTATION AND HANDLING -ASSEMBLY PROCEDURES -INSPECTION AND TEST
PROCEDURES -ENVIRONMENTAL EFFECTS -(CONTINUED 1D:100.81)

B R R R R R R R R R R R R R R H S E R R R R R R E R R R E R R R R R E

1D: < iea.pi> Issue(s): DESIGN H
Issue(s) cont,: : H
Issue Source: <PC REPORT y PAGE 198, VOL 1
Operation:  <FLIGHT >

Location: {KSC >

Orb.No/Mission:  <899/5i-L )

Hardware/Software: <SRB ;

Reference Data: REPORT PRESIDENTIAL COMMISSION REPORT PPS31-151
Description:

(1D:109.8 CONTINUED) -INTERNAL CASE OPERATING PRESSURE -RECOVERY AND REUSE
EFFECTS -FLIGHT AND WATER IMPACT LOADS

--THE CERTIFICATION OF THE NEW DESIGN SHOULD INCLUDE: -TESTS WHICH DUPLICATE
THE ACTUAL LAUNCH CONFIGURATION AS CLOSELY AS POSSIBLE -TESTS QVER THE FULL
RANGE OF DPERATING CONDITIONS, INCLUDING TEMPERATURE. --FULL CONSIDERATION
SHOULD BE GIVEN TO CONDUCTING STATIC FIRINGS OF THE EXACT FLIGHT CONFIGURATION
IN A VERTICAL ATTITUDE,®

R R R R R R R R R R E R R E R R R R R R R R R R R F R F R F R R H H R R R R R R R HEER

0 < 102.88> Issue(s): DESIGN :
Issuels) cont.: : :
Issue Source: (PC REPORT ) PABE 198, VOL 1
Operation:  (FLIGHT b

Location: (KL >

Ort.No/Mission:  <B99/5i-L y

Hardware/Software: (SRB )

Reference Data: N/A

Description:

*INDEPENDENT OVERSIGHT. THE ADMINISTRATOR OF NASA SHOULD RERUEST THE NATIONAL
RESEARCH COUNCIL TO FORM AN INDEPENDENT SOLID ROCKET MOTOR DESIGN OVERSIBHT
COMMITTEE D IMPLEMENT THE COMMISSION'S DESIGN RECOMMENDATIONS AND OVERSEE THE
DESIGN EFFORY. THE COMMITTEE SHOULD: --REVIEW AND EVALUATE CERTIFICATION
REQUIREMENTS. --PROVIDE TECHNICAL OVERSIGHT OF THE DESIGN, TEST PROGRAM AND
CERTIFICATION, --REPORT TO THE ADMINISTRATOR OF NASA ON THE ADEBUACY OF THE
DESIGN AND MAKE APPROPRIATE RECOMMENDATIONS.®

R RS AR R R R A R R R R R R R R R R R AR R R R R R E R H R R R R R R R R R R E
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10: ¢ 103.80) Issug(s): NANABEMENT
Issue(s} cont.: :

Issue Sources (PC REPORT ) PABE 199, vOL 1
Operation: (N/A )

Location: AL

Orb.No/Mission: (N/A >
Hardware/Software:{N/A b

Reference Data: N/A

Description:

*SHUTTLE MANAGEMENT STRUCTURE. THE SHUTTLE PROGRAM STRUCTURE SHOULD BE
REVIENED. THE PROJECT MANAGERS FOR THE VARIOUS ELEMENTS OF THE SHUTTLE

PROGRAM FELT MORE ACCOUNTABLE TO THEIR CENTER MANAGEMENT THAN TO THE

SHUTTLE PRDGRAM ORBANIZATION. SHUTTLE ELEMENT FUNDING, WORK PACKAGE DEFINITION,
AND VITAL PROGRAM INFORMATION FREQUENTLY BYPASS THE NATIONAL STS(SHUTTLE)
PROGRAN MANAGER. A REDEFINITION OF THE PROGRAM MANAGER‘S RESPONSIBILITY

1S ESSENTIAL. THIS REDEFINITION SHOULD GIVE THE PROGRAM MANAGER THE REQUISITE
AUTHORITY FOR ALL ONGOING STS OPERATIONS. PROGRAM FUNDING AND ALL SHUTTLE
PROGRAM WORK AT THE CENTERS SHOULD BE PLACED CLEARLY UNDER THE PROGRAM MANAGERS
AUTHORITY.®

AR R R RN L R R R H R AR R R R E R R R R R R R R R HE R AR H R
10: < 104.00) Issue(s): MANAGEMENT :

Issuefs) cont.: : :

lssue Source: (PC REPORT ) PAGE 199, VOL 1

Operation: <N/A )

Location: ALL >
Orb.No/Missipn:  (N/A >

Hardware/Software:(N/A >

Reference Data: N/A

Description:

*ASTRONAUTS IN MANAGEMENT, THME COMMISSION OBSERVES THAT THERE APPEARS TO BE A
DEPARTURE FROM THE PHILOSOPHY OF THE 19485 AND 19785 RELATING TO THE USE OF
ASTRONAUTS IN MANAGEMENT POSITIONS. THESE INDIVIDUALS BROUGHT TD THEIR
POSITIONS FLIBHT EXPERIENCE AND A KEEN APPRECIATION OF OPERATIONS AND FLIGHT
SAFETY, -~NASA SHOULD ENCOURASE THE TRANSITION OF QUALIFIED ARSTRONAUTS INTD
AGENCY MANAGEMENT POSITIONS. --THE FUNCTION OF THE FLIGHT CREW OPERATIONS
DIRECTOR SHOULD BE ELEVATED IN THE NASA ORBANIZATION STRUCTURE.®

SR LR LR R R R R R E R E L R R R R H R R R L R HE R R R R R R R R R R0 S
10: < 105.28> Issue(s): MANAGEMENT s SAFETY

Issue(s] cont.: H :

lssue_Sources <PC REPORT ) PABE 199, VOL 1

Operation: <N/A >
Location: AL

Orb.No/Mission: (N/A )

Hardware/Softuare:<N/A ),

Reference Data: N/A

Description:

*SHUTTLE SAFETY PANEL, NASA SHOULD ESTABLISH AN STS SAFETY ADVISORY PANEL
REPORTING TO THE STS PROGRAM MWANAGER. THE CHARTER OF THIS PANEL SHOULD

INCLUDE SHUTTLE OPERATIONAL ISSUES, LAUNCH COMMIT CRITERIA, FLIGHT RULES,
FLIGHT READINESS AND RISK MANAGEMENT. THE PANEL SHOULD INCLUDE REPRESENTATION
FROM THE SAFETY ORGANIZATION, MISSION OPERATIONS, AND THE ASTRONAUT OFFICE.®

FEEE R R R R R R A R R R R A R R A R E R R F L R R R R L R HE B R 2R



1D < 185.08) Issue{s): MWANABEMENT s SAFETY

lssuels) cont,: H :

1ssue Sources (PC REPORT Y PAGE 199, VOL 1

Dperation: <N/A y OF POOR QUAL”Y
Location: ALL >

Orb.Na/Mission: (N/A Y

Hardware/Software:{N/A K

Reference Data: N/A

Description:

sCRITICALITY REVIEW AND HAZARD ANALYSIS. NASA AND THE PRIMARY SHUTTLE
CONTRACTORS SHOULD REVIEW ALL CRITICALITY 1,1R,2, AND 2R ITENS AND

HAZARD ANALYSES. THIS REVIEW SHOULD IDENTIFY THOSE ITEMS THAT MUST BE
IMPROVED PRIOR TO FLIGHT TO ENSURE MISSION SUCCESS AND FLIBHT SAFETY. AN
AUDIT PANEL, APPDINTED BY THE NATIONAL RESEARCH COUNCIL, SHOULD VERIFY THE
ADEBUACY OF THE EFFORT AND REPORT DIRECTLY TD THE ADMINISTRATOR OF NASA.®

SEEER IR R AR EE R R R R F R R R E R R R R E A R R H A LR R R R R R R R 1S

1D: < 1e7.9@> lssuels): SAFETY :
Issuels) cont,: : :
Issue Source: (PC REPORT ) PAGE 199, VOL 1
Operation: <N/A )

Location: {ALL >

Drb.No/Mission: <N/A )

Hardware/Software:<N/A ?

Reference Data: N/A

Description:

*CAFETY ORGANIZATION. NAGA SHOULD ESTABLISH AN OFFICE OF SAFETY, RELIABILITY
AND QUALITY ASSURANCE TO BE HEADED BY AN ASSDCIATE ADNINISTRATOR. REPORTING
DIRECTLY TD THE NASA ADMINISTRATOR. IT WOULD HAVE DIRECT AUTHORITY FOR SAFETY,
RELIABILITY, AND GUALITY ASSURANCE THROUBHOUT THE AGENCY. THE OFFICE SHOULD BE
ASSIGNED THE NORK FORCE TO ENSURE ADERUATE OVERSIGHT OF 1TS FUNCTIONS AND
SHOULD BE INDEPENDENT OF OTHER NASA FUNCTIONAL AND PROGRAM RESPONSIBILITIES.
THE RESPONSIBILITIES OF THIS OFFICE SHOULD INCLUDE: --THE SAFETY, RELIABILITY
AND OUALITY ASSLRANCE FUNCTIONS AS THEY RELATE TO ALL NASA ACTIVITIES AND
PROGRAMS. --DIRECTION OF REPORTING AND DOCUMENTATION OF PROBLEMS, PROBLEM
RESOLUTION AND TRENDS ASSOCIATED WITH FLIBHT SAFETY.®

FERERERERR R AR R HE R R E R AR R R R A E R R R R R MR R R R RS

1D: < 1ge.8@ Issue(s): MANAGEMENT H
lssuels) cont,: : H
Issue Securce: <PC REPORT b PABE 208, VOL !
Operation: <N/A >

Locations ALl 2

Orb.No/Mission: (N/A )

Hardware/Software:{N/A >

Reference Data: N/A

Description:

*INPROVED COMMUNICATIONS. THE COMMISSION FOUND THAT MARSHALL SPACE FLIBHT
CENTER PROJECT MANAGERS, BECAUSE OF A TENCENCY AT MARSHALL TO MANAGEMENT
ISDLATION, FAILED 7O PROVIDE FULL AND TIMELY INFORMATION BEARING ON THE SAFETY
OF FLIGHT S1-L TO OTHER VITAL ELEMENTS OF SHUTTLE PROGRAM MANABEMENT. --NASA
SHOULD TAKE ENERBETIC STEPS TO ELIMINATE THIS TENDENCY AT MFSC, WHETHER BY
CHANGES OF PERSONNEL, ORGANIZATION, INDOCTRINATION OR ALL THREE. --A POLICY
SHOULD BE DEVELOPED WHICH GOVERNS THE IMPOSITION AND REMOVAL OF SHUTTLE LAUNCH
CONSTRAINTS. --FLIGHT READINESS REVIENS AND MISSION MANAGEMENT TEAM NEETINGS
SHOULD BE RECORDED. ~--THE FLIGHT CREW COMMANDER, DR A DESIGNATED REP SHOULD
ATTEND THE FRR, PARTICIPATE IN ACCEPT. OF VEWICLE FOR FLIGHT AND CREW CERTIF.*
I(l{lii*ii*ilfliliiii*lili!llii***i{l*iiiiil{!i!ii}li{ill&lii}lii!lli!lil!l{lil
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10 < 189.89) Issue(s): SAFETY

Issue(s) cont.: DESIGN : + PLANNING

Issue Source: (P REPORT R PAGE 208, VOL 1
Dperation:  (LANDING >

Location: L6 >

Orb.No/Mission: <6 )
Hardware/Software:(STRUCTURE TIRES, BRAKES, NOSEWHEEL

Reference Data: PRACA

Description:

"LANDING SAFETY. NASA MUST TAKE ACTIONS TD IMPROVE LANDING SAFETY. --THE TIRE,
BRAKE AND NOSEWHEEL STEERING SYSTEMS MUST BE IMPROVED. THESE SYSTEMS DO NOT
HAVE SUFFICIENT SAFETY MARGIN, PARTICULARLY AT ABORT LANDING SITES. --THE
SPECIFIC CONDITIONS UNDER WHICH PLANNED LANDINGS AT KSC WOULD BE ACCEPTABLE
SHOULD BE DETERMINED. CRITERIA MUST BE ESTABLISHED FOR TIRES, BRAKES, AND NOSE-
WHEEL STEERING. UNTIL THE SYSTENS MEET THOSE CRITERIA IN HIGH FIDELITY TESTING
THAT IS VERIFIED AT EDNARDS, LANDING AT KSC SHOULD NOT BE PLANNED. --COMMITTING
T0 A SPECIFIC LANDING SITE REQUIRES THAT LANDING AREA WEATHER BE FORECAST MORE
THAN AN HOUR IN ADV. DURING UNPREDICTABLE WEATHER PERIODS AT KSC, PROGRAM OFFI-
CIALS SHOULD PLAN ON EDW LANDINGS.THIS MAY NECESSITATE A DUAL FERRY CAPABILITY®
R F R R R RS R R S R H R R R 454
10 < 118.98) Issuels): SAFETY ¢ DESIGN

Issue({s) cont.: : :

Issue Source: <(PC REPORT ) PAGE 288, VOL 1

Operation:  <LANDING >

Location: ALL > INCLUDING ALTERNATE LANDING SITES
Orb,Mo/Mission: <B )

Hardware/Software:{(STRUCTURE > ESCAPE SYSTEM

Reference Data: N/A

Description:

*LAUNCH ABORT AND CREW ESCAPE. THE SHUTTLE PROGRAM MANAGEMENT CONSIDERED FIRST-
STAGE ABORT OPTIONS AND CREW EXCAPE CPTIONS SEVERAL TIMES DURING THE HISTORY OF
THE PROGRAN, BUT BECAUSE OF LIMITED UTILITY, TECHRICAL INFEASIBILITY, OR PROGRM
COST AND SCHEDULE, NO SYSTEMS WERE IMPLEMENTED. THE COMMISSION RECOMMENDS THAT
NASA: --MAKE ALL EFFORTS TD PROVIDE A CREW ESCAPE SYSTEM FOR USE DURING
CONTROLLED BLIDING FLIGHT. ~--WAKE EVERY EFFORT TO INCREASE THE RANGE OF FLIGHT
CONDITIONS UNDER WHICH AN ENERGENCY RUNWAY LANDING CAN BE SUCCESSFULLY CONDUCT-
ED IN THE EVENT THAT TWO DR THREE MAIN ENGINES FAIL EARLY IN ASCENT.®

SURFACE TRANSP

R R R R P R R R R R R R R R R R R E R R R R LA R L H R R R R R 04 E

10: < i Issue(s): PLANNING + TRAINING/CERTIF
Issye(s) cont,: : :
Issue Sgurce: {(PC REPORY ) PAGE 201, VOL 1

Operation:  (MANIFESTING )
Location: ALL >

Orb.No/Mission: <6 )
Hardware/Software: (N/A >

Reference Data: N/R

Description:

"FLIGHT RATE. THE NATION'S RELIANCE ON THE SHUTTLE AS ITS PRINCIPAL SPACE
LAUNCH CAPABILITY CREATED A RELENTLESS PRESSURE ON NASA TO INCREASE THE

FLIGHT RATE, 5SUCH RELIANCE ON A SINGLE LAUNCH CAPABILITY SHOULD BE AVOIDED IN
THE FUTURE. NASA MUST ESTABLISH A FLIGHT RATE THAT IS CONSISTENT WITH ITS
RESOURCES. A FIRM PAYLOAD ASSIGNMENT POLICY SHOULD BE ESTABLISHED. THE POLICY
SHOULD INCLUDE RIGOROUS CONTROLS ON CARBD MANIFEST CHANGES TO LIMIT THE
PRESSURES SUCH CHANGES EXERT ON SCHEDULES AND CREW TRAINING,®

R R R R R R R F R R R R R R R A R E R R R F R R R E R R E
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10 < 112.88) lssue(s): PROCEDURE s MAINTAINABILITY
lssue(s! cont.: CANNIBALIZATION + LOGISTICS/SPARES : NAIVERS

lssue Source: <PC REPORT ) PAGE 281, VOL 1
Dperation:  (MAINTENANCE > MAINTENANCE, TEST, ASSEMBLY

Location: ALL

Drb.No/Mission:  (B99/31-L b,

Hardware/Softwares{SSME ) CRITICALITY 1

Reference Data: anl

Description:

*MAINTENANCE SAFEGUARDS. INSTALLATION, TEST, AND MAINTENANCE PROCEDURES MUST
BE ESPECIALLY RIGOROUS FOR S5 ITEMS DESIGNATED CRITICALITY 1. NASA SHOULD
ESTABLISH A SYST OF ANALYZING AND REPORTING PERFORMANCE TRENDS OF SUCH ITEMS,
MAINT. PROCED. FOR SUCH ITENS SHOULD BE SPECIFIED IN THE CIL, ESPECIALLY FOR
THOSE SUCH AS THE LIBUID FUELED MAIN ENGINES, WHICH REQUIRE UNSTINTING MAINT.
AND OVERHAUL. WITH REGARD TO THE ORBITERS, NASA SHOULD: --DEVELOP AND EXECUTE A
COMPREHENSIVE MAINT. INSPECTION PLAN. -—-PERFORM PERIODIC STRUCTURAL INSPECTIONS
WHEN SCHEDULED AND NOT PERMIT THEM TO BE WAIVED, --RESTORE AND SUPPORT THE
MAINT. AND SPARE PARTS PROGRAMS, AND STOP THE PRACTICE OF REMOVING PARTS FROM
ONE ORBITER TO SUPPLY ANOTHER.®

FEEE AR R AR R R A R R R R R R R RN E R A R R R R R R R R LR R R AR R 44
10: < 3. Issue(s): SAFETY ¢ RELIABILITY
Issue{s) cont,: A : MANAGEMENT :

Issue Source: (PC REPORT ? PAGE 161, VOL 1

Dperation: <N/A >

Location: (MSFC > KSC AND HA.

Orb.No/Mission: <@99/31-L )

Hardware/Software:<N/A >

Reference Data: N/R

Description:

*REDUCTIONS IN THE SAFETY, RELIABILITY AND QUALITY ASSURANCE WORK FORCE AT
HARSHALL AND NASA HEADRUARTERS HAVE SERIOUSLY LIMITED CAPABILITY IN THOSE

VITAL FUNCTIONS."

"ORGANIZATIONAL STRUCTURES AT KENNEDY AND MARSHALL HAVE PLACED SAFETY,
RELIABILITY AND QUALITY ASSURANCE OFFICES UNDER THE SUPERVISION OF THE

VERY ORGANIZATIONS AND ACTIVITIES WHOSE EFFORTS THEY ARE TO CHECK.®

"AS THE FLIGHT RATE INCREASED, THE MFSC SAFETY, RELIABILITY AND QA WORK FORCE
WAS DECREASING, WHICH ADVERSELY AFFECTED MISSION SAFETY.®

R R R R R R R R R R R R R R R R R R R AR FHE R R R F R E R R R R R R R RS

1D ¢ 114.20) Issue(s): TRAINING/CERTIF s+ DISCIPLINE
Issue(s) cont.: PAPERWORK + STANDARDS :

Issue Source: ¢PC REPORT > PAGE 161, VOL

Operation:  (GENERIC >

Location: {ALL >

Orb.No/Mission:  <B99/5i-L >

Kardware/Software:(N/A ),

Reference Data: N/A

Description:

"PROBLEM REPORTING REQUIREMENTS ARE NOT CONCISE AND FAIL TO BET CRITICAL
INFORMATION TO THE PROPER LEVELS OF MANAGEMENT.®

R R R R R R R SR R R R R R R R R R A RS R R R AR S R R A R R R E R R L HE R R R 04
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10: < 115.88 Issueisl: RELIABILITY

Issueis} cont.: H
Issue Source: <PC REPORT > PAGE 161, VOL 1
Operation:  (GENERIC )

Location: {ALL >

Orb.No/Mission:  <899/51-L )

Hardware/Software: (SRB >

Reference Data: N/R

Description:

*LITTLE OR NO TREND ANALYSIS WAS PERFORMED ON O-RING EROSIDN AND BLON-BY
PROBLEMS®

R R R HE R R R E R R R R R R R E R R R R B
10: ¢ 116.00) Issue{s)s DISCIPLINE :

Issuels) cont.: : :

1ssue Source: (PC REPORT > PAGE 161, VOL 1

Operation: (N/A >

Location: (MSFC >

Orb.No/Mission:  <@899/51-L b

Hardware/Software: (SRB ),

Reference Data: N/A

Description:

*FIVE WEEKS AFTER THE Si1-L ACCIDENT, THE CRITICALITY OF THE SOLID ROCKEY
MOTOR FIELD JOINT WAS STILL NOT PROPERLY DOCUMENTED IN THE PROBLEM REPORTING
SYSTEM AT MARSHALL.®

SEESEEH MR T R R R R LR R L R H R R R R E R R R E R R R R 10
10 < 117.80 Issue(s): DISCIPLINE :

lssue(s) cont.: : :

1ssue Source: <PC REPORT ) PAGE 179, VOL 1

Operation: <N/A >

Location: st >

Drb.No/Mission:  <899/51-L b

Hardware/Software: (N/A )

Reference Data: N/A

Description:

1985 CHANGES IN THE MANIFEST-- ®-=-------THE REQUESTED CHANBES QCCASIONALLY
SATURATE FACILITIES AND PERSONNEL CAPABILITIES. THE STRAIN ON RESOURCES CAN

BE TREMENDOUS., FDR SHOKT PERIODS OF TWD TO THREE MONTHS IN MID-1985 AND EARLY
1984, FACILITIES AND PERSONNEL WERE BEING REQUIRED TO PERFORM AT ROUSHLY TWICE
THE BUDBETED FLIGHT RATE. IF A CHANGE OCCURS LATE ENOUGH, IT WILL HAVE AN
IMPACT ON THE SER{AL PROCESSES. IN THESE CASES, ADDITIONAL RESOURCES WILL NOT
LLEVIATE THE PROBLEF, AND THE EFFECT OF THE CHANGE IS ABSORBED BY ALL
DONNSTREAM PROCESSES, AND ULTIMATELY BY THE LAST ELEMENT IN THE CRAIN.®

R R R R R R AR E R R B R R R R R R R R R R R R R R R LR R R E R 4
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10: < 118.88> Issue(s): MANAGEMENT :

Issuefs} cont,: : :

Issue Source: ¢PC REPORT } PAGE {7@ 1D 173, vOL |

Operation:  (SCHEDULING )

Location: {KSC >

Orb.No/Mission:  <899/51-L

Hardware/Scoftware:{N/A )

Reference Data: N/A

Description:

OPERATIONAL CAPABILITIES -- THE R&D SYSTEM IN WHICH THE PREFLIGHT PROCESSING,
FLIGHT PLANNING, FLIGHT CONTROL AND FLIGHT TRAINING WERE ACCOMPLISHED WITH
EXTRENE CARE APPLIED TO EVERY DETAIL. THIS PROCESS CHECKED AND RECHECKED EVERY-
THING. THIS PROCESS WAS NOT CAPABLE OF MEETING OPERATIONAL FLIGHT RATE BOALS.
THE FLIGHT RATE DID NOT APPEAR TO BE BASED ON ASSESSMENT OF AVAILABLE
RESQURCES AND CAPABILITIES AND WAS NOT REDUCED TD ACCOMMODATE THE CAPACITY OF
THE WORK FORCE.

Ill{}ilil{iiiliilii!i!iiiliili{l}i!il{i{{ilillfili}ll{l!li{il!llli!iiil*iiiilfl

10: < 119.08 Issue(s): LOGISTICS/SPARES ¢ CANNIBALIZATION
lssuel(s) cont.: MANABEMENT : :

1ssue Sources ¢PC REPORT > PAGE 176, VOL 1

Dperation: (N/A >

Locationt KSC >
Orb.No/Mission:  <B99/51-L )
Hardware/Software:<N/A ?

e ———

Reference Data: N/A

Description:

"SPARE PARTS ARE IN CRITICALLY SHORT SUPPLY. THE SHUTTLE PROGRAN NADE A
CONSCIOUS DECISION TO POSTPONE SPARE PARTS PROCUREMENTS IN FAVOR OF BUDGET
ITENS OF PERCEIVED HIGHER PRIORITY, LACK OF SPARE PARTS WOULD LIKELY HAVE
LIMITED FLIGHT QPERATIONS IN 1986.°

*SPARE PARTS PROVISIONING 1S YET ANDTHER ILLUSTRATION THAT THE SHUTTLE PROGRAM
WAS NOT PREPARED FOR AN OPERATIONAL SCHEDULE. THE POLICY WAS SHORTSIGHTED AND
LED T0 CANNIBALIZATION IN ORDER TO MEET THE INCREASING FLIGHT RATE.®

i!liiliiliiiliilili(lililll!i{iilillliil!{liifiilill!ifiifliiilll{iiiiill!lilli

s < 120.08> Issue(s): REQUIREMENTS :
Issuels) cont,: : :
Issue Source: (PC REPORY > PAGE 174 T0 173, vOL 1
Dperation:  (INSPECTION )

Location: {ORBITR> KSC

Orb.No/Mission:  <B99/5i-L )

Hardware/Sof tware: <DRBITER )

Reference Data: N/A

Description:

"IN A DEVELOPMENTAL PROGRAM IT IS5 INPORTANT TO MAKE USE OF FLIGHT EXPERIENCE,
BOTH TO UNDERSTAND THE SYSTEN'S ACTUAL PERFORMANCE AND TO UNCOVER PROBLEMS THAT
MIGHT NOT HAVE BEEN DISCOVERED IN TESTING. BECAUSE SHUTTLE FLIGHTS WERE COMING
IN FAIRLY RAPID SUCCESSION, IT WAS BECOMING DIFFICULT TO ANALYIE ALL THE DATA
FROM ONE FLIGHT BEFORE THE NEXT WAS SCHEDULED TO LAUNCH. IN FACT, FRR FOR Si-L
WAS HELD WRILE 41-C WAS STILL IN ORBIT.----- THESE EXAMPLES UNDERSCORE THE NEED
70 ESTABLISK A LIST OF MANDATORY POST-FLIGHT INSPECTIONS THAT MUST PRECEDE ANY
SUBSEQUENT LAUNCH.®

i!iiliiii!*illlili!!lii{i&ii!iill{i(ii!iliili!l(iiiflil{liiil*{{li{{!ilil*Ififf
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10: < 12t.0m Issue(s): TRAINING/CERTIF

Issuels) cont.: :

Issue Source: <PC REPQRT > PAGE 176, VOL 1
Operation: <N/A 3

Location: {KSC > J5C
Orb.No/Mission: <6 >

Hardware/Software:<SOFTWARE >

Reference Data: N/A

Description:

*THE CAPABILITIES OF THE SYSTEM WERE STRETCHED TO THE LIMIT TQ SUPPORT THE
FLIGHT RATE IN WINTER 1985/1986. PROJECTIONS INTO THE SPRING AND SUMMER OF
1986 SHOMED A CLEAR TREND; THE SYSTEM, AS IT EXISTED, WOULD HAVE BEEN UNABLE
TO DELIVER CREW TRAINING SOFTWARE FOR SCHEDULED FLIGHTS BY THE DESIGNATED DATE.
THE RESULT WOULD HAVE BEEN AN UNACCEPTABLE COMPRESSIDN OF THE TIME AVAILABLE
FOR THE CREWS TO ACCOMPLISH THEIR REQUIRED TRAINING.®

AR R R R R R R R R R F R R R HE P L H R A R E R R R R R AR E R F R R R ER H R H 14

D < 122.8® 1ssue(s): MANAGEMENT :
Issue(s) cont.: : :
Issue Saurce: {PC REPORT ) PABE 177, VOL 1

Operation:  (SCHEDULING Y
Location: {KSC >

Orb,No/Mission: <N/A >
Hardware/Software:(N/A > -

Reference Data: N/A

Description:

*THE SCHEDULED FLIGHT RATE DID NOT ACCURATELY REFLECT THE CAPABILITIES AND
RESOURCES. --THE FLIGHT RATE WAS NOT REDUCED TO ACCOMMODATE PERIDDS OF ADJUST-
MENT IN THE CAPACITY OF THE WORK FORCE. THERE WAS NO MARGIN IN THE SYSTEN T0
ACCOMMODATE UNFORESEEN HARDWARE PROBLEMS., -~RESOURCES WERE PRIMARILY DIRECTED
TONARD SUPPORTING THE FLIGHTS AND THUS NOT ENOUGH WERE AVAILABLE TD IMPROVE AND
EXPAND FACILITIES NEEDED TO SUPPORT A HIGHER FLIGHT RATE.*

R R R RS R R R R R R R R SR R L R F L H R R R R R R H R R R R R L LR LR R RN R REREE SR

1 (1239 Issue(sl: TRAINING/CERTIF :
Issue(s) cont,: : :
Issue Source: (PC REPORT > PAGE 177, VOL 1, 4JUNBS
Operation:  (SCHEDULING )

Location: (KSC > ISC

Orb.No/Mission: <(N/A )

Hardware/Sottware:<N/A b

Reference Data: N/A

Description:
*TRAINING SINULATORS MAY BE THE LIRITING FACTOR ON THE FLIGHT RATE: THE TWD
CURRENT SIMULATORS CANNOT TRAIN CREWS FOR MORE THAM 12-15 FLIGHTS PER YEAR.®

R R R R R R R R R R R R R R R R P R R R R R L R R E F H R R R RS
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10 ¢ 124.002 Issue(s)s DISCIPLINE + MANABEMENT
lssuefs) cont.: SAFETY s SECURITY :

lssue Source: <PC REPORT > PAGE 194, VOL 1, &JUNSS
Operation:  <MAINTENANCE )

Location: {KSC >

Orb.No/Mission: <(N/& )]

Hardware/Software:<(N/4 )

Reference Data: N/A

Description:

*..A SERIDUS PROBLEM WAS IDENTIFIED DURING INTERVIENS OF TECHNICIANS WHO WORK
ON THE ORBITER. IT HAD BEEN THEIR UNDERSTANDING AT ONE TIME THAT EMPLOYEES
WOULD NOT BE DISCIPLINED FOR ACCIDENTAL DAMAGE DONE TD THE ORBITER, PROVIDED
DAMAGE MAS FULLY REPORTED WHEN [T OCCURRED. IT WAS THEIR OPINION THAT THIS
FORGIVENESS POLICY WAS NO LONGER BEING FOLLOWED BY THE SPC. THEY CITED EXAMPLES
OF EMPLOYEES BEING PUNISHED AFTER ACKNOMLEDGING THEY WAD ACCIDENTLY CAUSED
DAMAGE. THE TECHNICIANS SAID THAT ACCIDENTIAL DAMAGE IS NOT CONSISTENTLY
REPORTED, WHEN [T OCCURS, BECAUSE OF LACK OF CONFIDENCE IN MANAGEMENT'S
FORBIVENESS POLICY AND TECHNICIAKS' CDNSEQUENT FEAR OF LOSING THEIR JOBS. THIS
SITUATION HAS OBVIOUS SEVERE IMPLICATIONS IF LEFT UNCORRECTED.®

SRR EH R AR R R H R R E R HE R R R R R R R R R R E R R H R R A H R R R R4 E

10 ¢ 125.20) Issue(s): RELIRBILITY :

Issueis) cont,: : :

1ssue Source: {PC REPORT ) PAGE F-1, VOL.II (R.P. FEYNMAN)
Operation: <FLIGBHT )

Location: Ks€C

Orb.No/Mission:  (BENERIC )

Hardware/Software: {SkB 2

Reference Data: N/A

Description:

*AN ESTIMATE OF THE RELIABILITY OF SOLID FUEL RDCKETS WAS MADE BY THE RSO, BY
STUDYING THE EXPERIENCE OF ALL PREVIDUS ROCKET FLIGHTS.QUT OF A TOTAL OF NEARLY
2908 FLIGHT, 121 FAILED(I IN 25}, THIS INCLUDES, HOWEVER, WHAT MAY BE CALLED,
EARLY ERRORS, ROCKETS FLOWN FOR THE FIRST FEW TIMES IN WHICH DESIGN ERRORS ARE
DISCOVERED & FIXED. A MORE REASONABLE FIGURE FOR THE MATURE ROCKETS MIBHT BE 1
IN S8.WITH SPECIAL CARE IN THE SELECTION OF THE PARTS & IN INSPECTION, A FIGURE
OF BELDN { IN 180 MIGHT BE ACHIEVED BUT 1 IN 1080 IS5 PROBABLY NOT ATTAINABLE
WITH TODAYS TECHNDLOGY. (SINCE THERE ARE TWO ROCKETS ON THE SHUTTLE, THESE
ROCKET FAILURE RATES MUST BE DOURLED TO GET SHUTTLE FAILURE RATES FROM SOLID
ROCKET BOOSTER FAILURE.®

FEEE R R F R R R R R R R R R R R R RS R E RS R R R R E R R R R LR R R RS

1D < 126.80 Issue(s): RELIABILITY :

Issueis) cont,: : :

Issue Saurce: <PC REPORT > PAGE F-3, VOL.II (R.P, FEYNMAN)
QOperation:  4TEST > k FLIGHT

Lacation: {ALL >

Drb.No/Mission:  {BENERIC M

Hardware/Software: (SSME p

Reference Data: N/A

Description:

SSNE. "IN A TOTAL OF ABOUT 250,888 SECONDS OF OPERATION, THE ENBINES HAVE FAIL-
ED SERIOUSLY PERHAPS {6 TIMES. -—--f LIST OF SOME OF THE PROBLEMS FOLLOWS.
THOSE FOLLOWED BY AN ASTERISK ARE FROBABLY SOLVED;

+ TURBINE BLADE CRACKS IN HIGH-PRESSURE FUEL TURBOPUMPS (HPFTP). MAY BE SOLVED.
+ TURBINE BLADE CRACKS IN KIGH-PRESSURE OXYGEN TURBOPUMPS (HPOTP).

+ AUGMENTED SPARK 1GNITER (ASI) LINE RUPTURE.#

+ PURGE CHECK VALVE FAILURE.#®

+ AS1 CHAMBER ERDSION.#

+ HPFTP TURBINE SHEET METAL CRACKING.

+ HPFTP COOLANT LINER FAILURE.® (CONTINUED ON ID:126.01)

R E R SRR R E AR R S H R R R R E R R S E L R R R R R R E R R R R H R TR R E R E
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1D: < 126.81) Issue(s): Rsunm_'irv
Issue(s) cont.: :

Issue Source: ¢(PC REPORT ) PABE F-1, VOL.IT (R.P. FEYNMAN)
Operation:  <TEST ) ¥ FLIBHT

Location: {ALL >
Orb.No/Mission:  (BENERIC )

Hardware/Software: (SSME ?
Reference Data: N/A
Description:

SSME {CONTINUED FROM 1D: 126.88)

+ MAIN COMBUSTION CHAMBER OUTLET ELBOW FAILURE.#

+ MAIN COMBUSTION CHAMBER INLET ELBON WELD OFFSET.+

+ HPOTP SUBSYNCHRONOUS WHIRL.®

+ FLIGHT ACCELERATION SAFETY CUTOFF SYSTEM (PARTIAL FAILURE IN A REDUNDANT
« SYSTEM) .+

+ BEARING SPALLING (PARTIALLY SOLVED),

+ A VIBRATION AT 4888 HERTI MAKING SOME ENGINES INOPERABLE, ETC.

MR R PR L R R R R R R R A R R LR H L F R T TR R R R R R R R R R 1R 1Y

10 < 127.08) Issue(sl: RELIABILITY :

Issue(s) cont,: : :

1ssue Source: (PC REPORT ) PAGE F-3, VOL.II (R.P. FEYNMAN)
Operation:  <TEST b & FLIGHT

Location: {ALL >
Orb.No/Mission:  (GENERIC )
Hardware/Software:(SSHE }
Reference Data: N/

Description:
SSME FAILURE RATES:

*(ENGINEERS AT ROCKETDYNE, THE MANUFACTURER, ESTIMATE THE TOTAL PROBABILITY AS
1/10,288, ENGINEERS AT MARSHALL ESTIMATE IT AS 1/388, WHILE NASA MANAGEMENT
TD WHOM THESE ENGINEERS REPORT, CLAINS IT 15 1/182,088. AN INDEPENDENT
ENGINEER CONSULTING FOR NASA THOUBHT | OR 2 PER 120 A REASONABLE ESTIMATE.)®

EHE AN R R R R R R R R R AR E R R AR T R LR HE R R R R AR L E R R Y

10: ¢ 128.98) Issue(s): RELIABILITY H

Issueis) cont,: : H

Issue Source: <PC REPORT > PAGE F-4, VOL.II (R.P. FEYNMAN)
Operations  (TEST ¥ L FLIGHT

Location: (AL »

Orb.No/Mission: <BENERIC )

Hardware/Software: (AVIONICS }

Reference Data: N/A

Description:

AVIONICS: “TO SUMMARIZE THEN, THE COMPUTER SOFTWARE CHECKING SYSTEM & ATTITUDE
1S OF HIGHEST QUALITY. THERE APPEARS TO BE NO PROCESS OF GRADUALLY FOODLING OME-
SELF WHILE DEGRADING STANDARDS SO CHARACTERISTIC OF THE SRB OR SSME SAFETY SYS-
TENS. TO BE SURE, THERE HAVE BEEN RECENT SUBGESTIONS BY WGMT TO CURTAIL SUCH
ELABORATE AND EXPENSIVE TESTS AS BEING UNNECESSARY AT THIS LATE DATE IN SHUT-
TLE HISTORY. THIS MUST BE RESISTED FOR IT DOES NOT APPRECIATE THE MUTUAL SUBTLE
INFLUENCES, AND SDURCES OF ERROR GENERATED BY EVEN SMALL CHANGES ON ONE PART OF
THE PROGRAM ON ANOTHER,~==-~-- '

R R R R R R R R R R S R R R R R R L M R R R R R T R AR L R R R R R R E R R EE
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1D: < 129.00) Issue(s): RELIABILITY : 0R|G\NN- PAGE 13
Issue{s) cont,: : : OF POOR QUAL\TY

1ssue Source: ¢PC REPORT > PAGE F-4, VOL.II (R.P. FEYNMAN)
Operation:  <TEST b & FLIGHT

Location: ALL

Orb.No/Mission:  <BENERIC )

Hardware/Software: (AVIONICS b

Reference Data: N/A

Description:

AVIONICS(CONT.): *FINALLY, RETURNING 7O THE SENSORS AND ACTUATORS OF THE AVION-
ICS SYSTEM, WE FIND THAT THE ATTITUDE TO SYSTEM FAILURE AND RELIABILITY IS NOT
NEARLY AS GOOD AS FOR THE COMPUTER SYSTEM. FOR EXAMPLE, A DIFFICULTY WAS FOLND
WITH CERTAIN TEMPERATURE SENSORS SOMETIMES FAILING. YET 18 MONTHS LATER THE
SAME SENSORS WERE STILL BEING USED, STILL SOMETIMES FAILING, UNTIL A LAUNCH
HAD TO BE SCRUBBED BECAUSE TWO OF THEM FAILED AT THE SAME TIME, EVEN GN A
SUCCEEDING FLIBHT THIS UNRELIABLE SENSOR WAS USED AGAIN. ABAIN REACTION CONTRL
SYSTEMS, THE ROCKET JETS USED FOR REORIENTING AND CONTROL IN FLIGHT, STILL ARE
SOMEWHAT UNRELIABLE, -~=----- ‘

EREREHHEH R M B R R R R
10: < 130.88° Issue(s): RELIRBILITY :

Issue(s) cont.: : :

Issue Source: <PC REPORT > PAGE F-4, VOL.1I (R.P.FEYNNAN}
Operation:  (TEST } & FLIGHT

Location: {BLL >

Orb.No/Mission:  <GENERIC >

Hardware/Software:(ORBITER ? ORBITER/ET/SRB

Reference Data: N/A

Description:

RELIABILITY CONCLUSIONS: *1F A REAGONABLE LAUNCH SCHEDULE IS TD BE MAINTAINED,
ENGINEERING OFTEN CANNOT BE DONE FAST ENOUEH TO KEEP UP WITH THE EXPECTATIONS
OF ORIGINALLY CONSERVATIVE CERTIFICATION CRITERIA DESIGNED TD BUARANTEE A VERY
SAFE VEHICLE. IN THESE SITUATIONS, SUBTLY, AND OFTEN WITH APPARENTLY LOGICAL
ARGUMENTS, THE CRITERIA ARE ALTERED SO THAT FLIBGHTS MAY STILL BE CERTIFIED IN
TIME. THEY THEREFORE FLY IN A RELATIVELY UNSAFE CONDITION, WITH A CHANCE OF
FAILURE OF THE ORDER OF A PERCENT (IV IS5 DIFFICULT TO BE MORE ACCURATE)."

R R R R R R R R R E R R AR R R R R R R R H R AR R R R R AR R R R R HE R R R R R R R |

10: < 131,08 Issue(s}: DISCIPLINE 1 MANABEMENT
Issue{s) cont,: SAFETY : H

Issue Source: <PC REPORT ) PASE 6-1, VOL.1I

Operation:  (BENERIC )

Location: {KSC

Orb.Na/Mission:  {BENERIC »

Hardware/Sof tware: (N/A ) ALL HARDWARE/SOF THARE

Reference Data: N/A

Description:

HUMAN FACTORS ANALYSIS:*THE IMPORTANCE OF SHIFTWORK & OVERTIME AS SAFETY ISSUES
IS UNDERSCORED BY THE VARIETY OF ACCIDENTS & INCIDENTS WHICH HAVE BEEN REPORTED
AT KSC IN RECENT YRS, THE LSOC INCIDENT/ERROR REVIEW BD REVIEWED A TOTAL OF 117
L 147 INCIDENTS(MISHAPS WITH PROP DAMABE < $25K) DURINS CALENDAR YRS B# & 8S5.
OF THESE, 51.3 & 56.5% WERE ATTRIBUTABLE TO SOME TYPE OF HUMAN ERROR, INCLUDING
PROCEDURAL DEVIATIONS, MISCOMMUNICATIONS AND SAFETY VIOLATIONS. THERE WERE ALSO
12 REPORTABLE MISHAPS WITH PROFERTY DAMAGE GREATER THAT $25K IN 1984 AND 24 IN
BS. THE INCIDENT STATISTICS, WHILE REVEALING, UNDERESTINATE THE EXTENT OF THE 011
PROBLEM BECAUSE SOME INCIDENTS NEVER GET REFORTED,®

FEEE R R R R R R R R R AR R R R R R LR R R R R R HES



10 C132.08 Issuels): SAFETY : DISCIPLINE
Issue(s) cont.: MANAGEMENT : :

Issue Source: <PC REPORT > PAGE 6-1, VOL.1I

Operatiogn:  <BENERIC ¥

Location: {(Lee >

Orb.No/Mission:  ¢GENERIC )

Hardware/Software: (GSE ) LOX CONSOLE

Reference Data: N/A LSOC INCIDENT REPORT

Description:

HUMAN FACTORS ANALYSIS -- SHIFTWORK, OVERTIME AND SAFETY

*(ONE POTENTIALLY CATASTROPHIC HUMAN ERROR OCCURRED 4 MINUTES, 5% SECONDS BEFORE
THE SCHEDULED LAUNCH OF &1-C ON 1/6/86. ACCORDING TO A LSOC INCIDENT REPORT,
18,000¢ OF L0X WERE INADVERTENTLY DRAINED FROM THE ET DUE TO OPERATOR ERROR.
FORTUNATELY, THE LOX FLOW DROPPED THE MAIN ENGINE INLET TEMP BELOW THE ACCEPT-
ABLE LIMIT CAUSING A LAUNCH HOLD, BUT ONLY 3! SECONDS BEFORE LIFTOFF.---~-THE
INVESTIGATION REVEALED THAT CONSOLE OPERATORS IN THE LCC HAD MISINTERPRETED SY-
STEM MESSAGES RESULTING FROM A FAILED MICROSWITCH ON A REPLENISHMENT VALVE.----
THE OPERATORS HAD BEEN ON DUTY AT THE CONSOLE FOR ELEVEN HOURS DURING THE THIRD
DAY OF WORKING 12-HOUR NIGHT (BPM TO BAM) SHIF1S.®

R R R R RS E R E R R R E R E R E R R RS F A H R R R R R R R R H R H R R 1S
10: < 133.08) Issue(s}: MANAGEMENT 1 SAFETY

Issuels) cont,: s :

1ssue Source: <PC REPORT ) PAGE 6-4, VOL.1I

Operation:  <BENERIC }

Location: KSC >

Orb.No/Mission:  (BENERIC >

Hardware/Saftware: (N/A )

Reference Data: N/A

Description:

HUMAN FACTDRS ANALYSIS - INDIVIDUAL WORKERS: *IN SUMMARY, THE ANOUNT OF
OVERTIME AT KSC WAS OFTEN QUITE HIGH DURING THE TIME PERIOD EXANINED. THE 20-
HOUR OVERTIME LIWIT WAS EXCEEDED 48@ TINES BY MORTON THIOKOL EMPLOYEES AND

2512 TIMES BY LSOC EMPLOYEES, WITH SOME INDIVIDUALS EXPERIENCING MUCH HIGHER
LEVELS THAN OTHERS. THE CURRENT MSMT POLICIES DO NOT APPEAR TO BE EFFECTIVE IN
MININIZING THIS PROBLEM. INTERVIEWS CONDUCTED BY THE COMMISSION SUBBEST THAT
SENIOR MANAGEMENT BELIEVES THAT OVERTIME IS BEING EFFECTLY CONTROLLED AT THE
WORKINS LEVEL,------THERE 15 ALWAYS A TRADEQOFF BETWEEN THE DESIRE TO KEEP ON
DUTY THOSE PERSONNEL WITH THE BREATEST EXPERTISE AND THE NEED TO GUARD AGAINST
THE UNDESIREABLE EFFECTS OF FATIGUE."®

HEHE SRR R R R E R F R E R R R R R R LR R L R L R L E R R L R R R R R R 004

1D: ¢ 134.08) Issue{s}: MANABGEMENT :
Issue(s) cont.: : :
1ssue Source: ¢(PC REPORY ) PABE 6-4, VOL.1I
Dperation:  (GENERIC >

Location: kSC >

Drb,No/Mission:  ¢BENERIC >

Hardware/Software:(N/A >

Reference Data: N/A

Descriptian:

HUMAN FACTORS ANALYSIS - OVERSEAS TRAVEL:

SEVERAL OF THE DEPARTMENTS AT KSC ARE ALSO REQUIRED TO PROVIDE SUPPORT FOR
CONTINGENCY LANDINGS DURING SHUTTLE WISSIONS. THE ASSISNED INDIVIDUALS TRAVEL
OVERSEAS TO ALTERNATE LANDING SITES IN AFRICA OR SPAIN. TYPICALLY THEY DEPART
KSC SEVERAL DAYS BEFORE A SCHEDULED LAUNCH AMD RETURN SOON AFTER COMPLETION OF
THE MISSION. THE TRAVEL IS USUALLY BY COMMERCIAL AIRCRAFT ACROSS FIVE TIME
1DNES, -=---- THIS RATHER LIMITED REVIEW OF CONTINGENCY SUPPORT TRAVEL SUGBESTS
THAT MORE ATTENTION DUGHT TO BE PAID TO THE SCHEDULING OF SUCH TRAVEL IN RE-
LATION TO SHIFTWDRK AND OVERTIME BOTH AT KENNEDY AND OVERSEAS.

RSP R LR R R R R R A R R R R R R F R R R R R R R R R R R R R R R R Y
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10: < 135.882 Issue(s): MANAGEMENT H OF POCR QUALITY
Issue(s} cont.: : :
Issue Source: <PC REPORT ) PAGE 6-3, VOL.II
Operation:  (GENERIC b

Location: KSC  »

Orb.No/Rission:  <GENERIC p,

Hardware/Software;<N/A N

Reference Data: N/A

Description:

HUMAN FACTORS ANALYSIS - MANAGERS AT RISK:THE HUMAN FACTORS OF LAUNCH PRESSURES
*TINE PRESSURE, PARTICULARLY THAT CAUSED BY LAUNCH SCRUBS AND RAPID TURNAROUNDS
, INCREASES THE POTENTIAL FOR SLEEP LOSS AND JUDGMENT ERRORS. THIS COULD BE
NINIMIZED BY PREVENTING LAUNCH SUPPORT PERSONNEL, PARTICULARLY NANAGERS, FROM
COMBINING LAUNCH SUPPORT DUTY WITH OFFICE WORK ON THE SAME DAY, THE WILLING-
NESS OF NASA EMPLOYEES [N GENERAL TO WORK EXCESSIVE HOURS, WHILE ADMIRABLE,
RAISES SERIOUS QUESTIONS WHEN 1T JEOPARDIZES JOB PERFORMANCE, PARTICULARLY

WHEN CRITICAL MANAGEMENT DECISIONS ARE AT STAKE.®

SRR R R R R R R R AR E R R R R H AL E R R R L R R R R R FE R R EH R HE F R R R 10

10: < 13628 Issue(s): DISCIPLINE + SAFETY
Issue(s) cont.: PROCEDURE : H

Issue Source: <PC REPORT ) PAGE [-&, VOL.II

Operation:  (ASSEMBLY )

Location: VaB >

Orb, No/Mission:  ¢51-L )

Hardware/Software: (SRB >

Reference Data: N/A

Description:

INCIDENT: *DURING UNLDADING OPERATIONS OF THE LEFT FORNARD SRM SEGMENT ON 7 NOV
85, RECEIVING INSPECTION INDICATED DEFECTS REQUIRING REPAIRS TO THE TANG. AFTER
REPAIRS TO THE TANG WERE COMPLETED, THE NEXT OPERATION INVOLVED REMOVING THE
LIFTING RING ATTACHED TO THE CLEVIS. APPROXIMATELY 85 SECONDS INTO THE LIFTING
OPERATION, A SHARP BANG WAS HEARD AND AN EMERGENCY SHUTDDWN WAS INITIATED. 1T
WAS NOTED THAT THE LIFTING RING HAD SHIFTED APPROXIMATELY TWO INCHES ABOVE THE
CLEVIS, ===--- --AND AN INCIDENT REPORT FILED THAT INDICATED A FAILURE TO FOLLOW
ESTABLISHED LIFTING PROCEDURES."

R ERE AR R R E R H R R R E E R R E R LR E R R R R R R R H I R
10: < 137.80) 1ssue(s): MANABEMENT :

Issue(s) cont.: : :

Issue Source: <PC REPORT ) PAGE I-4, VOL.II

Operation:  CASSEMBLY ) SRB STACKING

Location: (VAB >

Drb.No/Hission:  <51-L b

Hardware/Softuare:{5RB ?

Reference Data: N/A

Description:

SRE STACKING: "THE CONCLUSION OF THIS STUDY WAS THAT ND OPERATIONS WERE FOUND
WHICH CONTRIBUTED TO THE Si-L MISHAP. HOMEVER, FINDINGS WERE DOCUMENTED
INDICATING SPECIFIC AREAS REBUIRING IMPROVEMENT IN FUTURE OPERATIONS. THESE
FINDINGS ARE CONSISTENT WITH THE GENERAL FINDINGS CONTAINED IN THIS REPORT.
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10: < 136.88 Issue(s): DISCIPLINE H

Issuels) cont.: : :
Issye Source: (PC REPORT ) PAGE I-7, VOL.II
Operation:  <ASSEMBLY > STAND-ALONE PROCESSING
Location: Vg >

Orb.No/Mjssion:  (51-L 2

Hardware/Software: (ET ? ET-26

Reference Data: N/A

Description:

ET PROCESSING REVIEW STUDY: “DURINE THE STAND-ALONE PROCESSING OF ET-28,
THERE EXISTED ONE UNEXPLAINED ANOMALY WHICH, HOWEVER, WAS CONSIDERED IN-
SIGNIFICANT, THIS INVOLVED A BROKEN PAPER IMTEGRITY SEAL ON AN AFT RESTRAINT.
THE SAFETY MARGIN WAS SUFFICIENT TO RESTRAIN THE ET, AND ITS INTEGRITY WAS
NOT VIOLATED., THE PROBLEM REPORT WAS CLOSED. THE PROCESS WILL BE CHANGED SO
THAT LEAD WIRE SEALS CAN BE INSTALLED, THE CONTRACTION OF THE AFT RESTRAINT
CAN BE LINITED, AND MECHANICAL STOPS CAN BE INSTALLED ON THE ROD/TURNBUCKLE.
(SEE SECTION VII1, FINDINGS AND CONCLUSIONS, PAGE 1-15.)"

B M R R S R R R L R M R R R R E LR H HE LR R
10 < 139.00) Issue(s): REQUIREMENTS : 08
Issue(s) cont,: :

Issue Saurce: (PC REPORT i PAGE [-7, VOL.II
Operation: (TEST ) ET STAND-ALONE PROCESSING

Location: VA >

Orb,No/Mission:  (51-L )

Hardware/Software:<ET > ET-26

Reference Data: N/&

Description:

ET PROCESSING REVIEW STUDY: *"THE REVIEN PERFORMED BY THE ET STAND-ALONE
PROCESSING REVIEW TEAM CONCLUDED THAT ET-26 WAS PROPERLY PROCESSED FOR THE
FLIBHT OF STS S1-L DURING STAND-ALONE OPERATIONS, AND MET ALL OMRSD
REQUIREMENTS. THE REVIEW TEAM FOUND NOTHING WHICH IS BELIEVED TO HAVE
CONTRIBUTED TO THE STS 51-L FLIGHT FAILURE.®

ARV M R R R R A R R R E R F R R R R R H A R R R R E R R R E R 40
1D: < 140.20> Issuels): @A ¢ PAPERWORK

Issuels) cont.: H :

Issue Source: <PC REPORT ) PAGE 1-7, VOL.II

Operation:  <TEST > ORBITER PROCESSING

Location: kSC >

Orb,No/Mission:  <31-L )

Hardware/Sof tware: <ORBITER } 0v-8%9

Reference Data: N/A

Description:

*ALL WORK AUTHORIZATION DOCUMENTS(WAD'S) WERE REVIEWED IN-DEPTH, INCLUDING WADS
USED DURING THE COUNTDOWN OPERATIONS. IN ADDITION TO THE MAD REVIEK, THE TEAM
ALSO REVIEWED ALL S1-L ORBITER SYSTEMS DATA FROM CALL-TO-STATIONS(CTS) FOR THE
COUNTDOWN THROUGH ASCENT LOSS OF SIGNAL {L0S). THE 51-L INVESTIGATION PAPER RE-
VIEW DID NOT REVEAL ANY SIGNIFICANT ORBITER, MPS, OR LAUNCH COUNTDOWM FINDINGS
RELEVANT TO THE MISHAP. HOMEVER, ALL FINDINGS HAVE BEEN DOCUMENTED IN THE
ORBITER REPORT TO ENSURE FOLLOW-ON CORRECTIVE ACTION.®

R R A R R A R R R R R R R R R R R R R R R M R R R R R L R E R R R R ER
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1D: 141,00 Issue(s): LOGISTICS/SPARES

Issue{s) cont.: : ‘ - R e
Issue Source: PCREPORT > PAGE I-7, VOL.II CRIGINAL PAGE 15
Ogeration:  <{BENERIC > STS PROCESSING OF FPCCOR QUALT

Location: {KSC >

Orb.No/Mission:  {BENERIC >

Hardware/Software:<ORBITER ) 518

Reference Data: N/A

Description:

*THERE ARE INSUFFICIENT SPARE PARTS TO MAINTAIN THE ORBITER FLEET IN AN OP-
ERATIONAL CONFIGURATION, THEREFORE, THE PRACTICE OF PARTS CANNIBALIZATION HAS
BEEN RESORTED TO IN ORDER TO MEET MANIFEST DEMANDS. THE LACK OF ADEGUATE SPARE
PARTS CREATES MAJOR PERTURBATIONS TO MANPOWER REQUIREMENTS, NOT ONLY IN THE
WORK REQUIRED, BUT IN THE DOCUMENTATION AND NORKAROUNDS ASSOCIATED WITH CANNIB-
ALIZATION OF PARTS AND THE NULTIPLE INSTALLATION AND REMOVAL OF COMPONENTS FROM
ONE FLIGHT VEHICLE TO ANOTHER. THILS PROCESS ALSO INCREASES THE DAMAGE EXPOSURE
TO0 ELECTRICAL CONNECTORS, WIRE BUNDLES, DUCTS, ETC. MANY CRITICAL ITEMS ARE ONE
OR TWO OF A KIND FOR THE ENTIRE FLEET SUCH AS FERRY TAIL CONE, FERRY ELEVON
ACTUATOR LDCKS, ENGINE HEAT SHIELDS(2 SETS) & CREW MODULE MPS METERS.®

RS AR E R R R R R R L R R R R E R E R E R C R R R R R L R R R R R R R R4 EE

10: ¢ 142,00 Issue(s): MANAGEMENT :
Issuels) cont.: : :
Issue Source: (PC REPORT } PAGE -8, VOL.II
Operation:  <BENERIC Y STS PROCESSING

Location: KSC >

Orb.No/Mission:  ¢(BENERIC >

Hardware/Software:(ORBITER b S18

Reference Data: N/A

Descriptign:

NANPOWER SHORTABE: "WITH 4 VEHICLES, 4 FIRING ROOM, 2 OPF BAYS, 2 PADS, EDWARDS
RECOVERY RESPONSIBILITY, ANC VLS INTEGRATION RESPONSIBILITY, SOME PERSONNEL
WORK MULTIPLE JOBS AMD DCCASIONLY VERY LONG HOURS. THE SHORTAGE OF PERSONMEL IN
CERTAIN AREAS HAS OCCASIONALLY LED TO THE PRACTICE OF PLACING NEW OR LESS EX-
PERIENCED PERSONNEL IN POSITIONS OF RESPONSIBILITY. THE MANPONER SHORTAGE ALSO
LEADS TO THE STANDARD PRACTICE OF PERSONNEL 0¥ CONSOLE SUPPORTING MULTIPLE
FUNCTIONS(PRIMARILY DURING 5SLACK TIME). THIS PRACTICE WAS CONSIDERED A CONTRI-
BUTING FACTOR IN THE 17" LH2 VALVE INCIDENT THAT OCCURRED DURING THIS COUNTDOWN
" ~---THE MANPOWER SHORTAGE CONTRIBUTES TO DECREASING QUALITY OF PAPERWORK AND
EXPERIENCED PERSONNEL TAKING SHORTCUTS TD GET MORE DONE IN THE SAME TIME.
R R R R E RS R H R R H R H R HE F R E M E LR R R Y

1D ¢ 1388 Issue(s}: PAPERWORK : REQUIREMENTS
Issue(s) cont.: 84 : :

Issue Source: {(PC REPORT ) PAGE -8, VOL.1I

Operation:  {GENERIC > §TS PROCESSING

Location: {KSC >

Orb.No/Mission:  <BENERIC >

Hardware/Software: (ORBITER ) s18

Reference Data: N/&

Description:

*XSC DDCUMENTATION:  AREAS OF UNCLEAR DOCUMENTATION WERE NOTED OURING THE DOC-
UMENT REVIEW, INSTRUCTIONS IN WAD'S ARE FREQUENTLY NOT CLEAR OR IMPRECISE. THE
OMRSD SYSTEM 1S VERY DIFFICULT TD PAPER TRACK WITH RESPECT TO AUDITINE REBUIRE-
MENTS. THE OMP AND PSP, WHICH ARE THE KSC SUPPORTING DOCUMENTS TQ THE OMRSD
SYSTEX, ARE OFTEN INCORRECT IN THAT DEVIATIONSIDEV'S) AND REVISIONS(REV'S)

ARE INCORPORATED BETWEEN THE PUBLICATION OF ONE DOCUMENT AND ANOTHER. FINALLY,
THE OMP 1S NOT A CLOSED LODP SYSTEM AND 1S SUFFICIENTLY COMPLEX SUCH THAT THE
COGNIZANT SYSTEMS ENGINEER IS THE ONLY PERSON WHO KNOWS THE FULL STATUS OF
OMRSD REQUIREMENTS.®

R R R R R R R R PR R R R R R R R P R R R H AR R R L E R R R R R R R R R EEEE
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10: ¢ 144,09 Issuels): QA : PAPERWORK
Issue{s) cont.: DISCIPLINE : TRAINING/CERTIF :

Issue Source: {PC REPORT ) PAGE I-8, vOL.Il

Operation:  <BENERIC Y 5TS PROCESSING

Location: {KSC >
Orb.No/Mission:  ¢BENERIC )]

Hardware/Software: (ORBITER b STS

Reference Data: N/A

Description:

*LACK OF DOCUMENTATIDN SYSTEM DISCIPLINE & EDUCATION: OF APPROX 5888 DOCUNENTS
EVALUATED, A LARGE PERCENTABE WERE FOUND TO BE INCORRECTLY €XECUTED. THE DIS-
CREPANCIES ARE GENERALLY MINOR IN NATURE, SUCH AS INCORRECT SIGNATURES, MISSING
SIGNATURES, LACK OF QC, INCOMPLETE RATIONALE FOR CLOSURE,ETC. HOMEVER, THESE
DISCREPANCIES POINT TO A PROBLEM INVOLVING LACK OF DISCIPLINE AND EDUCATION RE-
GARDING PROCEDURES AND REQUIREMENTS. AN ACROSS-THE-BDARD TRAINING PROGRAM IS
REGUIRED TO EDUCATE PERSONNEL AT ALL LEVELS ON WAD PREPARATIONS, PROCESSING,
VERIFICATION & CLOSURE. THE SPI, THE GUIDE FOR PREPARING & PERFORMING PAPERWORK
, NEEDS TD BE REEVALUATED, UPGRADED IF NECESSARY, THEN ENFORCED. ATTENTION TO
DETAIL NUST BE RE-EMPHASIZED.®

M R R R H  HE H H H  H R E R R R HE R F R R R R R R R R R4

10: < 145.80) Issue(s}: MAINTAINABILITY : RELIABILITY
Jssuels) cont,: : :

Issue Source: (PC REPORT > PABE 1-8, VOL.1I

Dperation:  <COUNTDOWN ¥ POST~LAUNCH

Location: {(PAD > PAD B

Orb,No/Mission:  <5{-L )

Hardware/Software:<6SE b} ICE/SRB HD POSTS/GH2 VENT UMB &RM LATCH/

Reference Data: N/A

Description:

PAD B FACILITY REVIEW STUDY: “ALL LAUNCH DAMABE AND LAUNCH MEASUREMENT DATA FOR
LC-39B GROUND SYSTEMS ANOMALIES COVERED IN THE REPORT WERE CONSIDERED NORMAL
WITH 5 RECEIVING SPECIAL ATTENTION. THE FIRST WAS THE FORMATION OF LARGE QUANT-
ITIES OF ICE ON PAD FACILITIES BECAUSE OF THE FREEZING TEMPERATURES, WINDS, AND
FLOWING WATER ASSOCIATED WITH THE FREEZE PLAN, A CONCERN WAS DEVELOPED FOR PO-
TENTIAL EFFECT OF FREEZING TEMPS ON PAD SYSTEMS PERFORMANCE. THE 2ND ANOMALY
WAS THE LOSS OF SPRINGS & PLUNGERS DN THE SRB HD POSTS BLAST SHIELDS. THE 3RD
ITEM WAS THE FAILURE OF THE G6HZ VENT UMB ARM TO LATCH. THE 4TH & STH ANOMALIES
(MINOR) WERE A CRACK IN THE MLP-2 BLAST DECK AND THE LOSS OF BRICKS FROM THE
FLAME TRENCH."

R AR R LR R E R R R E R R SRR R R R R R R R R R R R E R R R R R R 004

10: ¢ 146,00 Issue(s): BA + PLANNING

Issueis) cont.: DISCIPLINE H :

Issue Source: (PC REPORT > PABE [-18, VOL.I!

Operation: <INSPECTION > PAD B ACTIVATION

Location: PAD > PAD B

Orb.No/Mission:  <51-L ?

Hardware/Sof tware: (BSE ) LPS WIDEBAND LINES, HAZARDOUS 6AS,FIRE &

Reference Data: N/A

Description:

PAD-B ACTIVATION:  PAD B WAS NOT FULLY ACTIVATED WHEN IT WAS REQUIRED 1D
SUPPORT THE STS-5t-L FLOW. SEVERAL SUPPORT SYSTENS WERE NOT COMPLETELY
VERIFIED; E.5., LPS WIDEBAND LINES, HAZARDDUS G6AS, FIRE AND LEAK DETECTION
SYSTEM, UPS-52 POWER SYSTEM. THESE AND OTHER PAD-B ISSUES CAUSED SCHEDULING
PERTURBATIONS AND REQUIRED OCCASIONAL OPERATIDNAL WORKARDUND.*

R AR R R L R R R R A R L R L R R R LR R R R R A FE R R R LR L R R E R 1R
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1 < 147,00 lssuel{s): DISCIPLINE : PAPERWORK
lssuei{s) cont.: TRAINING/CERTIF : :

Issue Source: (PC REPORT i PAGE [-1@, VOL.1I

Operation:  <BENERIC >

Location: kSC ?

Orb.No/Mission:  (3i-L )

Hardware/Software: (GSE > CRITICAL VEHICLE OR VEHICLE RELATED 6SE

Reference Data: N/&

Description:

WORK AUTHORIZATION DOCUMENTATION AUDIT: THE REVIEW HAS FOUND THAT THE ABILITY
OF THE WORK CONTROL DOCUMENTATION SYSTEM TD BUARANTEE PROPER REAL-TINME EXECU-
TION OF TASKS AND THEIR SUBSEQUENT TRACEABILITY 1S INHIBITED BY FACTORS THAT
HUST BE IDENTIFIED AND CORRECTED BY KSC MANAGEMENT. TRAINING MUST BE ADEQUATE
T0 ENSURE THAT ALL NORKERS ARE ABLE TO COMPLY WITH THE REGULATIONS WHICH
GOVERN THE *PAPERWORK SYSTENM®. ADDITIONALLY, IT APPEARS THAT A RE-EMPHASIS

OF THE NECESSITY FOR PROPER DISCIPLINE IS IN ORDER, IT IS FURTHER RECOMMENDED
THAT, IF POSSIBLE, THE SYSTEM BE NADE MORE °*USER FRIENDLY® PROVIDING THAT THE
PROPER LEVEL OF KRIGOR CAN BE MAINTAINED,®

FRHHEEFEH R R R R R R E AR AR R MR R R R L R R R A R E R H R R R R B IR R R R R R EHEE

ID: < 148.08> Issueis}: TRAINING/CERTIF 3 SAFETY
Issuels) cont.: DISCIPLINE : :
1ssue_Source: <PC REPORT b PAGE I-18, VOL.II

Operation:  (HAZARDOUS )

Location: KSC ?

Orb.No/Mission: <51-L ?

Hardware/Software: (65E b

Reference Data: N/A

Description:

HAZARDOUS DPERATIONS: “NINE ITEMS WERE IDENTIFIED WHICH DOCUMENDT THE PERFORM-
ANCE OF HAZARDOUS OPERATIONS WITHOUT PRGPER SAFETY PROCEDURES. A RE-EMPHASIS OF
PROPER TRAINING AND WORKER DISCIPLINE AS APPLICABLE TO THE PERFORMANCE OF
HAZARDOUS OPERATIONS IS REQUIRED. THE EVENTS WHICH BECAME "FINDINGS® OF THE
INTEGRATED GROUND PROCESSING TEAM RESULTED FROM FAILURES TO ADHERE TD STANDARD
DEFINITIONS DF WHAT CONSTITUTES A HAZARDOUS OPERATION AND FROM FAILURE TO PRO-
VIDE FOR ADEBUATE DDCUMENTATION AND SAFETY COVERAGE OF SUCH OPERATIONS, IT IS
THE BELIEF OF THE TEAM THAT THE REGULATIONS IN EXISTENCE ARE SUFFICIENT TO PRO-
VIDE FOR GAFE OPERATION, BUT NEED TD BE UNIFORMLY UNDERSTOOD, APPLIED, FOLLOWED
AND ENFCRCED.®

R R R R E R R R R R E R R R R R R R R R R R R RS R R R R R R R 1

10: < 149.80% Issueis): DISCIPLINE : MANAGEMENT
]ssue(s) cont.: : :

Issue Source: (PC REPORT ? PAGE I-18, VOL.II

Operation:  (BENERIC ¥

Location: KsC >

Orb.No/Mission: <5i-L Y

Hardware/Software:{(ST5 )

Reference Data: N/A

Descrigtion:

WORXMANSHIP: "IN BENERAL, WORKMANSHIP NAS FOUND TO BE OF ACCEPTABLE QUALITY.
HONEVER, THERE WERE SOME INSTANCES OF UNDOCUMENTED PROBLEMS, UNREPORTED DAMAGE,
AND POOR NORK PRACTICES INDICATING THAT PERSONAL RESPONSIBILITY AND DISCIPLINE
ARE SOMETIMES INADEQUATE. MANAGEMENT MUST REINFORCE ITS STAND ON THE IMPORTANCE
OF FLIBHT VEHICLE AND PERSONNEL SAFETY.®

FER R R R RN R R R R L R A R E R E R P R A R R P R HE R AR H R R R R R R R RIS
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10: ¢ 150.88) Issuels): MANABEMENT
Issue(s) cont,: EFFICIENCY :

Issue Source: <PC REPORT Y PAGE 1-18, VOL.II
Operation: <BGENERIC >

Location: KSC >

Orb.No/Mission:  <GENERIC )
Hardware/Software:(ST5 ),

Reference Data: N/A

Description:

WORKLDAD: AT TIMES, RESOURCES, BOTH HARDNARE AND PERSONNEL, WERE INADEQUATE TO
COVER OPERATIONS AT PAD A AXD PAD B SIMULTANEOUSLY. IN GENERAL,THE CONTINUATION
OF ST5 61-C ACTIVITIES WELL INTO THE STS S1-L TIMEFRAME DIVERTED PERSONNEL FRON
THE STS 51-L OPERATIONS AND ALSO CAUSED MAJOR SCHEDULE PERTURBATIONS YO THE

STS 51-L FLDNW, AN EVALUATION OF THE EFFECT OF WORKLDAD SWOULD BE MADE TO DE-
TERMINE IF THIS FACTOR IS A CONTRIBUTOR TO THE FINDINGS OF THIS REPCRT.
PROBLEMS FOUND WITH PAPER, NORKMANSHIP, LACK OF THOROUGH UNDERSTANDING OF
REQUIRENENTS AND CONFIGURATION MAY WELL HAVE THEIR RODTS IN THE OVERLOADING OF
THE AVAILABLE WORKFORCE. EXTERNAL FACTORS SUCH AS LATE REQUIREMENTS ALSO
AFFECT THE EFFICIENT UTILIZATION OF THE (CONTINUED ON ID:158.81)

HEHH MR M R R R R R R PR R R PR R R L R L R R R R R R R R 1 EH

DISCIPLINE

1: < 156.4D Issue(s): MANAGEMENT : DISCIPLINE
Issue(s) cont,: EFFICIENCY H :

Issue Source: {PC REPORY b PABE [-1@, VOL.II

Operation:  {(BENERIC )

Location: {KSC >
Orb.No/Missipn:  <GENERIC b
Hardware/Software: (575 >
Reference Data: R/A

Description:
NORKLDAD: (CONTINUED FROM 1D:159.08)

---AVAILABLE WORKFORCE, AS WELL AS INDUCING SCHEDULE PERTURBATIONS THAT TEND TO
EXACERBATE THE PROBLEM OF IMPROPER DOCUMENTATION DISCIPLINE.

IN ADDITION, THE WORK WAS GENERALLY FOUND TO BE TECHNICALLY COMPLETE AND MET
DEMANDING SCHEDULES BUT SOMETIMES AT THE EXPENSE OF COMPLETE DOCUMENTATION.®

PR TR A HE R R LR M R R R R R R R R R AR L HE R E R LR HH L HE L RS H R HE RIS

10 < 151.08) Issue(si: MANAGEMENT ¢ PAPERWORK
Issue(s) cont.: AUTOMATION : CHANGE CONTROL + PLANNING
lssue Source: (PC REPORT } PABE 1-11, vOL.Il
Operation:  {BENERIC ? ADVANCE PLANNING

Location: {Ks€C

Orb.No/Mission:  (BENERIC )

Rardware/Sof tware: (575 ) UNIVERSAL DOCUMENTATION SYSTEM (UDS)
Reference Data: N/A

Description:

RANGE SUPPORT REVIEW STUDY: “THE MOST SIGNIFICANT CONCERN UNCOVERED BY THE
REVIEM TEAM IS THAT PROGRAM SUPPORT MANABERS' LEVEL OF INVOLVEMENT AND DEGREE
DF UNDERSTANDING OF THE DOCUMENTATION FLOW NEEDS TO BE IMPROVED.

THE UNIVERSAL DOCUMENTATION SYSTEM (UDS) PROVIDES A COMMON LANGUAGE AND FORMAL
FOR EFFECTIVE COMMUNICATION BETWEEN THE USER, LEAD RANGE, AND SUPPORT AGENCIES.
USE OF THE UDS [S MANDATORY FOR NATIONAL RANGES. AN STS PECULIAR DOCUMENTATION
SYSTEM HAS BEEN IMPLEMENTED AT THE ESMC THAT SIGNIFICANTLY MODIFIES THE UDS.
THIS WAS REPORTEDLY DONE AT THE INSISTENCE OF NASA DUE TO THE DYNAMIC NATURE OF
THE PROGRAM AND THE NEED TO AUTOMATE THE DOCUMENTATION SYSTEM. FOR STS Si-t,
THE REVIEW CONCLUDED THAT ALL REQUIRED DOCUMENTATION FOR (CONT. ON ID:15t.81)
E2 22123222 1222222 It 12 IZ R 2 S eIz el L2 2 22 2 2222232122222 2]
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I: < 151.81) Issue{s): MANAGEMENT : PAPERNORK
Issue(s) cont.: AUTORATION :+ CHANGE CONTROL + PLANNING
Issue Source: (PC REPORY ) PABE I-11, VOL.II
Operation: <GENERIC ) ADVANCE PLANNING

Location: {KSC >

Drb.No/Mission:  {BENERIC )

Hardware/Software: {575 ) UNIVERSAL DOCUMENTATION SYSTEM (UDS)
Reference Data: N/A

Description:

RANGE SUPPORT REVIEW STUDY: (CONTINUED FROM 1D:131,88)

----SUPPORT OF THE WISSION WAS TIMELY AND COMPLETE. THE MOST SIGNIFICANT
CONCERN UNCOVERED BY THE REVIEW WAS THAT THE PRESENT STS DOCUMENT CONCEPT,
USING THE AUTOMATED SYSTEM, MAKES IT DIFFICULT IF NOT IMPOSSIBLE, TO DEVELOP
AN AUDIT TRAIL OF CHANGING WISSION REQUIREMENTS, SUPPORT CAPABILITIES AND
RANGE COMMITMENTS.®

FEHEH R R R R R R R R F R F LR H R R A R R A R R E R R R HE R EH H R HE R R E R R TS

10: ¢ 152.88) Issue(s}: WANAGEMENT + CONSTRAINTS
Issuels) cont.: NAIVERS : :

lssue Source: {PC REPORT ) PAGE I-11, VOL.II

Operation:  (FLIGHT ) MISSION MANAGEMENT TEAM (MMT) 1S FUNCT-
Locations  (KSC 2> IONAL FOR EACH WISSION FROM T-48 HRS

Orb.No/Mission:  (BENERIC ) THRU LANDING & ORBITER SAFING
Hardware/Software:{STS )

Reference Data: N/A

Description:

*THE MMT PROVIDES THE STS PROGRAM MANAGER WITH THE TECHNICAL ADVISORY STRUCTURE
NEEDED TO DEVELOP RECOMMENDATIONS ON STS ANOMALIES AND REQUIRED CHANGES T0
PREVIOUSLY AGREED TO LAUNCH RULES, FLIGHT RULES, FLIGHT PLANS AND SYSTEM LIMITS
OR REDLINES. THE STS Si-L FLIGHT READINESS REVIEW PROCESS WAS IMPLEMENTED CON-
SISTENT WITH NSTS FLIGHT CERTIFICATION POLICIES, PROCEDURES AND PRACTICES. THE
TECHNICAL MANAGEMENT FROM EACH LEVEL OF THE PROGRAM WAS TYPICAL IN BOTH TIMING
AND DEPTH OF DETAIL TO THAT USED IN PREVIOUS MISSIDN PROCESSES, HOWEVER, EVENTS
ASSOCIATED WITH THE STS 5i-L MISHAP IDENTIFIED SRM FLIGHT SAFETY ISSUES NOT
ADDRESSED IN THE FRR PROCESS.”

FEEEE R R LR R R R R R R R R R TR A R R R R H R R R P E R R H R R R L R RS

1D < 153.8% Issue(s}: DESIGN :
Issuets) cont.: : :
Issue Source: {PC REPORT > PAGE I-13, VOL.II
Dperation:  ¢ASSEMBLY )

Location: {KsC >

Orb.No/Mission: <51-L ),

Hardware/Software: <SRB )

Reference Data: N/&

Description:
PRE-LAUNCH ACTIVITIES TEAM -- FINDING

*THE RIGHT HAND SRB AFT FIELD JOINT WAS PROPERLY ASSEMBLED USING ESTABLISHED,
APPROVED PROCEDURES INCORPORATING THE DESIEN REQUIREMENTS, BUT THE DESIGN 1S
SUCK THAT THERE IS NO POSITIVE METHOD TO ASSURE THAT JOINT SEALING DEGRADATION
KAS OCCURRED DUE TO ASSEMELY DAMAGE TO THE D-RING, CONTAMINATION BEING
GENERATED, OR WATER BEING TRAPPED IN THE JOINT.®

FER R R R R IR AR R R R R R R R R E S A R R R R R R R R R R R R H R R R R R R4
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ID: < 154.8®) Issuels): PAPERWORK + DISCIPLINE
Issugl(s) cont.: : :

Issue Source: (PC REPORT > PABE I-13, VOL.II]

Operation:  <GENERIC )

Location: {KSC >

Orb.No/Mission: {51-L ?

Hardware/Software: (575 )

Reference Data: N/A

Description: '
PRE-LAUNCH ACTIVITIES TEAM -- FINDING AND DISCUSSION

*THE WORK CONTROL DOCUMENTATION SYSTEM REQUIRES REVISION®

*THE WORK CONTROL DOCUMENTATION SYSTEM, OR °PAPER SYSTEM® FOR PROCESSING,
CONTROLLING, TRACKING, AND PROVIDING TRACEABILITY OF FLIGHT AND GROUND SYSTEM
ELENENTS AND THEIR ASSOCIATED HARDWARE/SOFTMARE, NEEDS REVIEW, THE INDIVIDUAL
TEAM REVIEWS UNCOVERED A NUMBER OF WORK AUTHORIZATION DOCUMENTS WITH SOME SORT
OF PROBLEM. THESE INCLUDED A LACK OF TIMELY CLOSURE; POOR ANNOTATION OF DEVIA-
TION STEPS; LACK OF TRACEABILITY; AND MISSING SIGNATURES AND QUALITY CONTROL

STANPS. * (CONTINUED ON 1D:154,81)

SRR E R F R R R R R R E R R R AR LR R R R R IR R R E A H L H
ID: < 154.81 Jssue(s): PAPERWORK v DISCIPLINE

lssuel(s) cont.: : :

Issue Source: (PC REPORT ) PABE I-13, VOL.I1

Operation:  {BENERIC )

Location: K€ >

Drb.No/Mission: (Si-L )

Hardware/Software:{ST5 )

Reference Data: N/A

Description:
PRE-LAUNCH ACTIVITIES TEAM -- FINDING AND DISCUSSION  (CONT, FROM ID:154.89)

*IN SOME CASES WHERE THE DOCUMENTATION WAS INCOMPLETE THE RECONSTRUCTION
ACTIVITY WAS TIME-CONSUNING, AND MIGHT HAVE BEEN IMPOSSIBLE IF MORE TINE HAD
ELAPSED SINCE THE GROUND PROCESSING OF STS 31-L. THE PRIME CONCLUSION REACHED
WAS THAT THE SYSTEM NEEDED TO BE REVIEWED AND REVISED, TO MAKE IT FULFILL 178
FUNDAMENTAL REQUIREMENTS [N A FASHION THAT WOULD ENCOURAGE COMPLIANCE BY THE
USERS; I.E., MAKE THE SYSTEM "USER FRIENDLY® SECONDLY, EMPLOYEE TRAINING IN
HOW TO USE THE REVISED SYSTEM SHOULD BE INSTITUTED, WITH AN EMPHASIS UPON THE
INPORTANCE OF THE SYSTEM AND THE NEED FOR THOROUGH AND COMPLETE DOCUMENTATION®
HEEHR M P PR R R T T

10: < 155,08 Issue{s): MANAGEMENT : CONSTRRINTS
lssue(s) cont.: COST/MANHOURS : :
lssue Source: <PC REPORT ) PABE 1-14, VOL.II

Operation:  <SCHEDULING >
Location: KSC

Orb.No/Mission:  ¢S51-L ),
Hardware/Software: {515 >
Reference Data: N/A

Description:

PRE-LAUNCH ACTIVITIES TEAM -- FINDING

*MANPOWER LIMITATIONS OUE TO HIGH WORKLDAD CREATED SCHEDULING DIFFICULTIES
AND CONTRIBUTED TO OPERATIONAL PROBLEMS®

R M R R R R R R R R R R R R E R R R R R R HE T R L R R R R R R E S
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ID: < 156.88) Issue(s}: DESIGN : SRR A
Issue(s) cont,: : : gP'GE“‘ H. PAGE |g
1ssue Source: <PC REPORT > PABE I-14, VOL.II POOR QuaLiry
Operation:  <BENERIC )

Location: {PRD PAD B

Orb.No/Mission:  <GENERIC ?

Hardware/Software: (GSE ) PAD WATER/PAD HARDENING/PAD DIFFERENCES

Reference Data: N/A

Description:

PRE-LAUNCH ACTIVITIES TEAM -- FINDING - °*LC-39B REBUIRES ADDITIONAL MODS*

*LC-398 DEMONSTRATED SATISFACTORY CAPABILITY DURING THE STS S1-L LAUNCH, WITH

A FEW EXCEPTIONS. SINCE STS 51-L WAS THE INITIAL SHUTTLE LAUNCH FROM LC-39B, IT

WAS ANTICIPATED THAT ADDITIONAL MODIFICATIONS WOULD BE IDENTIFIED DURING I[TS

FIRST USE. SUCH MODIFICATIONS NDRMALLY INVOLVE CHANGES TO MAKE THE FACILITIES

LESS SUSCEPTIBLE TO LAUNCH DAMAGE, AS WELL AS TD CORRECT NINOR OPERATIONAL

PROBLEMS. THE MODIFICATIONS INDICATED ABOVE FOLLOW:

1, PAD WATER SYSTEMS (SHOULD BE DONE ON BOTH PADS AND MLP'S)

2. ADDITIONAL PAD "HARDENING® MODIFICATIONS (BOTH PADS AND MLP‘S)

3. PAD 4 AND PAD B SYSTEM DIFFERENCES *

R R R E LR A F R F L R R R R S R R R R F R R R R R R R R A

1D: < 157.88> Issue(s): PROCEDURE : DISCIPLINE
Issue{s) cont.: MANAGEMENT : 3

1ssue Source: (PC REPORT ) PAGE I-15, VOL.II

Dperation:  <TEST )

Location: {kSC >

Orb.No/Mission:  <31-L )

Hardware/Sottware:¢5SE >

Reference Data: N/A

Description:

PRE-LAUNCH ACTIVITIES TEAM -- FINDING - °TEST TEAM ERRORS WERE FOUND THAT WERE
CAUSED BY NOT FOLLOWING ESTABLISHED PROCEDURES®

--DISCUSSION--"THE UNDERLYING FACTORS CONTRIBUTING TO THESE ERRORS WERE NOT DE-
TERNINED DURING THE PROCESSING REVIEWS, HONEVER, INDICATIONS ARE THAT A LACK OF
APPRECIATION FOR THE SERIDUS RESULTS WHICH CAN RESULT FROM SUCH ERRORS IS A
LEADING CONTRIBUTOR TO THE PROBLEM. A PROGRAM NEEDS TO BE INSTITUTED TD REIN-
FORCE THE NEED TO ASSURE THAT PROBLEMS ENCOUNTERED DURING THE PROCESSING OF
FLIGHT HARDWARE ARE REPORTED. IN ADDITION, WHERE CRITICAL HARDWARE IS INVOLVED,
NETHODS WITH THE PGTENTIAL TO REDUCE INCIDENTS GF HUMAN ERROR SHOULD BE INVES-

TIGATED.®

FEEER LR R AR H R AR E R E R S R R R R R R IR R R R H LR R R R R R
10: ¢ 138.88) Issue(si: LOGISTICS/SPARES + COST/MANHOURS
lssue(s) cont.: CANNIBALIZATION : H

lssue Source: ¢PC REPORT > PABE [-14, VOL.II

Operation:  <TEST > ASSEMBLY

Location: {KSC >

Orb.Ne/Mission:  {5i-L )

Hardware/Software:(ORBITER Y

Reference Data: N/A

Description:

PRE-LAUNCH ACTIVITIES TEAM -- FINDING/DISCUSSION--*THE LOBISTICS SUPPORT FOR
CHALLENGER IN TH 51-L GROUND PROCESSING WAS INADEQUATE, SINCE IT CREATED A NEED
T0 REMOVE PARTS FROM DTHER ORBITERS TO CONTINUE 51-L OPERATIONS. FOR 51-L, 45
OUT OF APPROXIMATELY 382 REQUIRED PARTS WERE CANNIBALIZED. THESE PARTS RANGED
FROM BOLTS TO AN OMS TVC ACTUATOR AND A FUEL CELL. THE SIGNIFICANCE TO OPERA-
TIONS DF CANNIBALIZATION IS THAT IT CREATES (1) SIGNIFICANTLY INCREASED EFFORTS
T0 ACCOMPLISH THE SAME WORK DUE TO MULTIPLE INSTALLATION AND RETEST REDUIRE-
MENTS, (2} SCHEDULE DISRUPTION DUE TO ADDED WORK & NORMALLY LATER PART AVAIL- [)22 ]_
ABILITY, & (3) ORBITER DAMAGE POTENTIAL DUE 7O INCREASED PRYSILAL ACTIVITY IN
THE VEHICLES. THESE EFFORTS MAKE CANMIBALIZATION OPERATIONALLY UNACCEPTABLE.®
FEEEEE LR R R R LR E R R R R R A E R HE E R R R L E R R R R R R SR T AR R R R



10: < 159.88) Issue(s): CONSTRAINTS

Issug(s} cont,: :
Issue Source: {PC REPORT ) PAGE [-16, VOL.II

Operation:  <FLIBHT > LAUNCH

Location: {PAD >

Orb.No/Mission: {51-L )

Hardware/Software: (5TS >

Reference Data: N/A

Description:

FINDING: "ADDITIONAL ANALYSIS WILL BE REQUIRED TO ASSESS THE ENVIRONMENTAL
EFFECTS UPON LAUNCH CAPABILITY,"----DISCUSSION--THE STS Si-L LAUNCH AND SUB-
SEQUENT EXAMINATION HAS INDICATED THAT ADDITIONAL ANALYSES NEED TO BE CON-
DUCTED TO ASSURE A FULL UNDERSTANDING OF ENVIRONMENTAL EFFECTS UPON LAUNCH
CAPABILITY, POST-LAUNCH EXAMINATION OF LC-39B INDICATED SOME SYSTEMS HAD NOT
OPERATED PROPERLY IN THE BELOW-FREEZING TEMPERATURES.---THE DIFFICULTLY IN
DEFINING THE OPERATING ENVIRONMENT ADEQUATELY WITH THE EXISTING INSTRUMEN-
TATION AND ANALYTICAL MODELS WAS NOT FULLY APPRECIATED,-—-*

R R R E R R R R R S R R E R R R R R R R R R R H R RS

10 ¢ le0.88) Issue(s): CONSTRAINTS :
Issue(s) cont.: : :
Issue Source: (PC REPORT ) PABE I-16, VOL.II
Operation: <FLIGHT > LAUNCH

Location: PRD > FSS/RSS
Orb.No/Mission: ¢(51-L )

Hardware/Software: (STS )

Reference Data:  N/A

Description:

FINDING/DISCUSSION: "ICE DEBRIS CREATED BY THE STS Si-L LAUNCH WAS GREATER
THAN PREDICTED BY PRE-LAUNCH ANALYSIS. ----THE ACTUAL FSS/RSS ICE MOVEMENT, AS
OBSERVED ON THE PHOTODGRAPHIC DOCUMENTATION, DID NOT CONFORM TO THE PREDICTIONS
IN TWO INPORTANT RESPECTS: (1)THE ICE GENERALLY DID NOT RELEASE UNTIL AFTER
SSME IGNITION. (2)THE ICE TRANSLATED FURTHER TONARD THE VEHICLE THAN PREDICTED
» THE LATE ICE RELEASE COMPENSATED FOR THE ADDED TRANSLATION, BUT THE ORBITER
MOVED OUT OF THE WAY BEFORE IT COULD BE HIT,---*

R R R R R H R R H A R R R R R R R R R R R R R R R R R R R HE R0 43

1D: < 161.88) Issup(s): MANAGEMENT :
Issue(s) cont,: : :
Issue Source: {PC REPORT ? PABE I-16, VOL.II
Operation: (FRR > ANT

Location: {KSC >
Orb,No/Nission: (S1-L )
Hardware/Software:(STS )
_ Reference Data:  N/A
Description:

FINDING:

*THE S1-L FLIGHT READINESS REVIEW(FRR) PROCESS, INCLUDING THE MISSION MANAGE-
MENT TEAN (MMT} ACTIVITIES [MMEDIATELY PRIOR TO LAUNCH , WAS CONDUCTED CONSIS-
TENT WITH NSTS FLIGHT CERTIFICATION POLICIES, PROCEDURES, AND PRACTICES.®

R R R R R R R R R A M R R R L I R R R R R H R R H R L R R R R LR RN R R R R 244
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10: < 162.08 Issue{s}: MANAGEMENT : SAFETY

Issuels) cont.: H H

Issue Source: <PC REPORT ) PAGE 1-16, VOL.1]

Operation: <{FRR > FLIGHT READINESS REVIEW

Location: {KSC >

Orb.No/Mission:  ¢51-L >

Hardware/Sottware: (575 p

Reference Data: N/&

Description:

FINDING/DISCUSSION: °*THE CHAIN OF EVENTS WHICH CULWINATED IN THE S1-L ACCIDENT
INDICATES THAT THE MANAGEMENT PROCESS APPLIED TO CRITICAL FLIGHT SAFETY ISSUES
WAS INADEQUATE.-----I1F THE ORIGINAL ENGINEERING BASELINE IS LACKING, THE FRR
*DELTA® APPROACH MAY NOT CAUSE THE PROBLEM TO SURFACE. ANOTHER PROBLEM WITH THE
FRR *DELTA® APPROACH IS THAT REPEATED ANDMALIES TEND TO LOSE SIGNIFICANCE DUR-
ING6 SUBSEQUENT REPORTINGS, ~----- THE INADEQUATE EMPHASIS UPON THE SAFETY CRIT-
1CAL ITENMS DESENSITIZED THE PROGRAM PERSONNEL TO THE NEED TO FOCUS ON SAFETY.®

FEREE R R ERER S E R MR R R H R SRR R F R R R E H R R R R E R R S R R R R R

10: < 163.08) Issue(s): MANABEMENT :
Issuels) cont,: : :
Issue Source: ¢(PC REPORT ) PAGE I1-17, VOL.11
Operaticn:  (FLIGHT > PRE-LAUNCH ACTIVITY
Location: {KSC >

Orb.No/Mission:  <(S1-L )

Hardware/Softuare:{51S >

Reference Data: N/A

Description:

FINDING/DISCUSSION: "COMMUNICATION DURING THE LAUNCH DECISION PROCESS WAS
INADEQUATE. "

*QURING THE HOURS PRECEDING THE STS Si-L LAUNCH, THERE WERE A SERIES OF MEET-
INGS REGARDING THE VEHICLE'S ABILITY TO SUCCESSFULLY OPERATE UNDER THE
ENVIRONMENTAL CONDITIONS EXPECTED AT LAUNCH TIME. IN THE DISCUSSION CONCERNING
THE SRB JOINTS AND THE LAUNCH COMPLEX ICE CONDITIONS, KEY INDIVIDUAL'S
DBJECTIONS TD LAUNCH WERE NOT REGISTERED TO TOP PROGRAM OFFICIALS.®

R R R A R R R R R R R R R R R R R R HE R R R E R R R R R HH AR R R H R R R R R R R AR R R

1D < 164,00 Issuefs): SECURITY 3
Issue(s} cont,: : :
1ssue Source: <PC REPORT ) PAGE I-17, VOL.II
Operation:  (FLIGHT y PRE-LAUNCH ACTIVITY
Location: KSC >

Orb.No/Mission: <31-L )

Hardware/Software: {575 >

Reference Data: N/A

Description:

FINDING/DISCUSSION: *ND FACTORS CONTRIBUTING TD THE S1-L MISHAP NERE FOUND
BY THE SECURITY AGSESSMENT.®

*----THIS REVIEW HAS DETERMINED THAT THE SECURITY PROCEDURES AND OPERATIONS
SUPPORTING THE S1-L MISSION WERE ADERUATE AND NO INFORMATION HAS BEEN
DEVELOPED TO INDICATE ANY DELIBERATE MALICIOUS ACT CONTRIBUTED TO THE NISSION
FAILURE. "

FERERFHEEE R R R R R R R R R R R R R R R R R R R R H H R R F R F R R R R R R
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1D: ( 165.20 Issue(s): SECURITY

Issuels) cont.: :

Issue Source: (PC REPORT > PABE [-17, VOL.II
Operation:  <FLIGHT > PRE-LAUNCH ACTIVITY
Location: {K5C >

Orb.No/Mission: ¢{5i-L }

Hardware/Software: <578 }

Reference Data: N/A

Description:

FINDING/DISCUSSION: "METHODS TD IMPROVE NATIONAL RESOURCE PROTECTION (NRP)
SHOULD BE REVIEMWED."

*WHILE AVAILABLE INFDRMATION INDICATES THAT THE S1-L ACCIDENT WAS NOT CAUSED
BY MALEVOLEXT OVERT ACTS, THE SECURITY MEASURES PROPOSED UNDER THE AUSPICES
OF NRP WOULD BE ABLE TO PROVIDE A MORE PROMPT, EFFECTIVE AND CONCLUSIVE
EVALUATION. THE SECURITY SYSTEMS DESCRIBED DIN THE PRE-LAUNCH SECURITY SUB-
TEAN REPORT ARE PREDOMINANTLY DEPENDENT ON MANPOWER. MANPOMER INTENSIVE PRO-
GRANS DO NOT DEFEND OR PROTECT AGAINST ALL THREATS POSTULATED AT KSC. IT IS
RECOMMENDED THAT THE PLANNING FOR IMPLEMENTATION OF NRP UPGRADES BE REVIEWED"

PRI AR H A E H R R R E R R H L R R E A H R R R R R HE LR R A R RS
1D < 166.00) Issueis): SAFETY :

Issue(s) cont.: : :

Issue Source: ¢PC REPORT ) PAGE J-26, VOL.I1

Operation:  (FLIGHT > PRE-LAUNCH ACTIVITY

Location: KSC >

Orb.No/Mission:  ¢3i-L )

Hardware/Software: {STS b

Reference Data: N/A

Description:

§TS S{-L MISSION OPERATIDNS (FINDINGS): "A. THE PRE-LAUNCH ACTIVITIES CONDUCTED
BY THE OPERATIONS TEAMS WERE TYPICAL IN THAT SOME DELAYS AND PROBLEMS WERE EN-
COUNTERED AND RESOLVED. THE OPERATIONS TEAM'S PARTICIPATION IN THESE ACTIVITIES
WERE STRAIGHT-FORWARD AND HAD NO EFFECT ON THE ACCIDENT. B. THE RESULTS OF THE
DATA PLAYBACKS ON JAN 29438 CONFIRMED THAT THE S1-L ASCENT FLIGHT CONTROL TEAM
HAD NO INDICATION CF AN IMPENDING CATASTROPHIC FAILURE. C. THE St-L FLT SOFT-
WARE PERFORMED NOMINALLY & WAS NOT A CONTRIBUTING FACTOR TD THE ACCIDENT. D.
FOR THE MISSION S1-L FAILURE, NO SURVIVABLE ABORT OPTIONS WERE AVAILABLE. E.
THE ACTIONS OF THE RSO WERE APPROPRIATE, AND THE RANGE SAFETY SYSTEM DESTRUCT
OF THE SRB'S DID NOT CONTRIBUTE TO THE ACCIDENT.®

SR E MR R R R R R R R R R R E R R R R E R LR R H R L M R R 188

10 ¢ 167.00) Issueis): PLANNING : PROCEDURE
Issue(s) cont.: TRARINING/CERTIF :+ SAFETY s MAINTAINABILITY
Issue Source:s (PC REPORT > PAGE J-26, VOL.II

Operation: (MANIFESTING } SCHEDULING

Locations st > KSC

Orb.No/Mission:  {BENERIC )

Hardware/Software: {STS >

Reference Data: N/&

Description:

NISSION PLANNING FINDINGS: 1)THE CURRENTLY CONFIGURED AND BASELINED SMS CAN
SUPPORT A MAX OF 12 TO 15 FLTS PER YR, LESS THAN THE SCHEDULED 1986 MANIFEST,
2) THE CURRENT FLEET OF 3 STA'S CAN SUPPORT A MAX OF 17 FLTS PER YR. 3} CREW
WORKLOAD IN THE LAST WEEKS BEFORE FLIGHT IS WIGH. THE PROBLEM IS AGGRAVATED BY
THE LATE DELIVERY OF SOFTWARE OR PROCEDURES. 4) SECONDARY PAYLOADS AND PAYLOAD
SPECIALISTS SHOULD BE STABILIZED AT THE L-S MONTH POINT TO ENSURE THAT FLIBHT
PROCEDURES, SOFTWARE, SAFETY REVIENS, AND CREW TRAINING ARE AVAILABLE AND CAN
BE ACCOMPLISHED ACCORDING TO PLAN WITHOUT AN UNACCEPTABLE EFFORT. 3) LATE
CHANGES TO A MISSION ADVERSELY IMPACT TRAINING AND PROCEDURE DEVELOPMENT FOR
DOWNSTREAM MISSIONS. &) THERE IS NO FORMAL (CONTINUED ON ID:167.81)

R E R R R E R R E R E R R E R R R E R R R R R EH R H L HE R EEE RO S
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10: < 1e87.015 lssue(s): PLANNING : PROCEDURE
lssueis! cont.: TRAINING/CERTIF 1 SAFETY ¢ MAINTAINABILITY
1ssue Source: (PC REPORT ) PAGE J-26, VOL.II

Operation:  (MANIFESTING ; SCHEDULING

Location: {dsc > KSC

Orb.No/Mission:  (BENERIC Y

Hardware/Software:{S1S )

Reference Data: N/

Description:

MISSION PLANNING FINDINGS: (CONTINUED FROM ID:147.88)

*———-GTATEMENT THAT AUTHORIZES NASA TO AUDIT A PAYLOAD DEVELOPER TO ASSURE COM-
PLIANCE WITH NSTS PAYLOAD SAFETY REQUIREMENTS. 7) THE NORMAL PAYLOAD SAFETY
PROCESS FAILED TO IDENTIFY POTENTIALLY SERIOUS SINGLE POINT FAILURES IN THE
CENTAUR UPPER STAGE, 8)THE OPERATIONAL MAINTENANCE INSPECTION PROBRAM 15 IN-
NATURE AND DOES NOT YET PROVIDE LEVEL I1 WITH ADERQUATE CLOSED LOOP OVERSIGHT.
IT LACKS A COMPREHENSIVE SYSTEM 70 TRACK AND AUDIT COMPLIANCE WITH ESTABLISHED
REQUIREMENTS. CONCLUSION: AN INSPECTION AND MAINTENANCE PROGRAM SHOULD BE IM-
PLENENTED THAT WILL ENSURE FLAWLESS PERFORMANCE OF CRITICAL SPACE SHUTTLE HARD-
WARE INTD THE 21ST CENTURY.®

FEEFHEE R LR HE R L E R R R SRR F R LR R R R S T R R R R R R EE

ID: «( 168.00) Issue(s): PLANNING + MAINTAINABILITY
Issueis) cont.: SAFETY H H

Issue Source: <PC REPORT ) PAGE J-51, VOL.II -~
Dperation:  (MANIFESTING > SCHEDULING

Location: st KSC

Orb.No/Mission:  <BENERIC >

Hardware/Software: (STS >

Reference Data: N/A

Description:

MISSION PLNS & OPS TEAM - MAJOR CONCLUSIONS: *1)THE NSTS PROGRAM SHOULD DE-
VELOP A BOTTOMS-UP STRATEGY FOR EXPANDING THE FLIGHT RATE. AS A START, RIGID
WANIFESTING CRITERIA NEED TO BE ESTABLISHED ¥ ENFORCED. 2) AN INSPECTION AND
MAINT. PROGRAM SHOULD BE IMPLEMENTED THAT WILL ENSURE FLAWLESS PERFORMANCE OF
CRITICAL SHUTTLE HARDWARE INTO THE 2157 CENTURY, 3) THE NSTS PROGRAM SHOULD
FOCUS ATTENTION ON DEFINING AND PROVIDING AN ADEQUATE MARGIN FOR END-OF-NISSION
AND INTACT ABORT LANDINGS. THIS INCLUDES BOTH SROUND FACILITIES & FLT HARDWARE.
4} THE NSTS PROGRAM SHOULD EVALUATE THE OPTIONS AND UTILITY OF PROVIDING CREW
ESCAPE SYSTEMS AND AUBMENTING ORBITER ABORT MODES.*

SR ERREE R EE R AR R H R R AR RS HE L HE R H R R E LR R R R R R R AR

ID: < 169.08 Issue(s): REQUIREMENTS :
Issue(s) cont.: : :

Issue Source: ¢PC REPORT ) PAGE X-30, VOL.1I

Operation: (TEST > ENVIRONMENTAL SPECIFICATIONS
Location: st > WSFC

Orb.No/Bission:  <GENERIC )

Hardware/Software; {SRB ) SRM

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: "ALL ENVIRONMENTAL SPECIFICATIONS IMPOSED ON
MORTON THIOKOL BY NASA WERE NOT ADEQUATELY VERIFIED BY TEST, ANALYSIS, OR SIM-

ILARITY. CONCLUSION: JSC 87789, VOL.X, CLEARLY STATES THE NATURAL AND INDUCED

ENVIRONMENTS TO WHICH THE SRM IS TD BE DESIGNED AND VERIFIED. THE FIELD JOINTS
WHICH ARE SUSCEPTIBLE TO ENVIRONMENTAL CONDITIDNS WERE NOT QUALIFICATION TEST-

ED TO THE FULL RANGE OF THE CONTRACTUALLY REDQUIRED ENVIRONMENTS. THIS LED TO A

LACK OF COMPLETE UNDERSTANDING OF THE JOINT DESI6N LIMITS.®

SRR FEEREF PR F R R R R R R E R R R R R R R IR R R R R R R R R R R R R MR
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1B: ¢ 70,82 Issup(s): REQUIREMENTS :

Issuels) cont.: : :

Issue Source: (PC REPORT ) PAGE K-3B, VOL.1I

Operation:  <TEST } ENVIRONNENTAL SPECIFICATIONS
Location: st > MSFC

Orb.No/Mission:  (BENERIC )

Rardware/Software:(SRB ) SR

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: *PRIOR TO THE STS 51-L ACCIDENT, THERE WAS
INSUFFICIENT KNOWLEDGE ON THE PART OF MTI AND NASA RELATIVE TO THE PERFORMANCE
CHARACTERISTICS OF THE PUTTY USED IN THE SRM FIELD JOINTS.® CONCLUSION: THE
PRINARY REASON FOR THE USE OF PUTTY IN THE SRM IS TO ACT AS A THERMAL BARRIER
IN THE JOINTS TD PREVENT O-RIN6 EROS5ION RESULTING FROM CIRCUMFERENTIAL HOT GAS
FLOW DURING MOTOR FIRING. PRIOR TO THE S1-L ACCIDENT, THE PUTTY WAS BELIEVED TO
PERFORM SUCH THAT IT WOULD ALLOW PRESSURE TO THE PRIMARY O-RING DURING THE SRM
IGNITION TRANSIENT. IT KAS BEEN FOUND THAT HUMIDITY & TEMP ENHANCE THE CHARAC-
TERISTICS OF PUTTY RELATIVE TO ITS PRESSURE HOLDING CHARACTERISTICS. THE UN-
CERTAINTY OF THESE CHANGES DIRECTLY EFFECTS THE ABIL. OF THE FLD JNT TO SEAL."
SRR LR R AR R AR RN HE AR AR RS TR HE R R RE R LA RR L1111 S

1 < 17100 Issue(sl: INTERFACE : DESIGN CRITERIA
Issuels) cont,: : :

Issue Source: (PC REPORT ) PAGE K-38, VOL.II

Operation:  <TEST ) SPECIFICATIONS

Location: s8C » NSFC

Orb.No/Mission:  {GENERIC Y

Hardware/Software: (5RB ) SRM

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: *PRIOR TO THE STS S1-L ACCIDENT, THERE WAS A
LACK OF UNDERSTANDING ON THE PART OF MTI AND NASA OF THE JOINT OPERATIDN AS
DESIGNED.  CONCLUSION: THERE WERE INSUFFICIENT DSVELOPMENT TESTS AND ANALYSIS
PERFDRMED BY MTI TO UNDERSTAND THE INDIYIDUAL AND/OR COMBINED EFFECTS OF THE
PUTTY PERFORMANCS, JOINT ROTATION AND O-RING COMPRESSION, AND RESILIENCY ON THZ
PRESSURE SEALING INTEGRITY OF THE FIELD JOINT.®

FEEE R R R R R R R R AR R RS R R R RS R P R T R R FRRE R P R AR R AR REE
10: < 172.80> Iszupis): STANDARLS : CHANGE COUNTRCL
Issue(s) cont,: : :

Issue Source: {PC REPCRT ) PAEE
Operation: (TES7 H Spzl.
Location: td5C %3FL
urd,No/Missicn: <G
Harcware/Scttware:<§
Rpterence Data: N

-10, V0. U
iCRTIONS

~

NERIC ’
B Sk

£
R
14

Descristicn:

DEVELOFMENT & PRCDUCTION: FINDING: "7WE CONFIDURATION OF THE BUALIFICATION TEST
ARTICLE wa3 NOT ik AL. CASES REFRESENTATIVE GF THE FLIBHT CONFIGURATION; E.5.,
THE GUALIFILATIGN ®UTGR LACKED THE LIFTGFF DYNAMIC EFFECTS ON THE CASE JOINTS,
AND THE PUTTY PREPARATICN DIFFERZD FROM THAT USED ON FLIGHT HARDWARE.
CONCLUSION: IN QORDER TD VERIFY THE ADEDUACY OF THE FLIGHT HARDWARE AND THE
PRICESSES, IT IS ESSENTIAL THAT THE CONFIGURATION AND PROCESSES BE AS SIMILAR
AS FRACTICAL. DEVIATIONS FROM STANDART PRACTICE CAN LEAD TD A LACK GF UNDER-
STANDING OF THE PERFOFRMAMCE OF THE SYSTEM.®

R R R R R R R E R R R R T R R AR R R R R R R R R R R RE R H 44
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1B < 173.e¢ Issue(st: REQUIREMENTS : SAFETY

Issuels) cont.: RELIRBILITY : DESIGN :

1ssue Source: (PC REPORT > PABE K-38, VOL.II gg":’gﬂ. PAGE IS
Operation:  <ASSEMBLY ) SPECIFICATIONS OR QUALITY
Locetion: (VAR )

Drb.No/Mission:  <31-L 7

Hardware/Software: (5RB } SRM

Reference Data: N/&

Description:

DEVELOPMENT & PRODUCTION: FINDING: “A CHANGE WAS MWADE TO THE SRM STACK CONFIG.
THAT CREATED THE MIDWEIGHT CONFIG.,I.E.,A COMBINATION OF STANDARD AND LIGHTNT.
CASES. THIS CHANGE WaS QUALIFIED BY SIMILARITY. CONCLUSION:THE MIOWEIBHT CONFIG
,WHICH WAS NOT FLOWN ON 51-L,DID NOT REPRESENT A SIGNIFICANT REDESIGN.ITS LOADS
AND CASE REACTIONS WERE BETWEEN THE 2 EXTREMES DEMONSTRATED, WHICH WERE THE STD
WT % LTWT CONFIGS. EACH GF THESE CONFIGS WERE VERIFIED BY ANALYSIS % 6ND TEST-
ING, THEREFORE, AT THE TIME, VERIFICATION BY SIMILARITY OF THE MIDWT CASE DESEN
WAS ACCEPTABLE. THE EFFORT TO REQUALIFY THE SRM FOR FLT MUST INCLUDE SUFFICIENT
ANALYSES AND GND TESTS TO ADEQUATELY PROVE THAT THE REDESIGN OF THE MOTOR AS AN

ENTITY , & [TS COMPONENTS, WILL SATISFY ALL CEI SPEC RE@, & OP SAFELY -=------'
SRR T R R R E R E R R E R R R E R R R R R R R R R R E R R 4R
1 < 17400 Issuels): QA :

Issuels) cont.: : :

Issue Source: <PC REPORT b PAGE K-31, VOL.II

Operation: <N/A > MANUFACTURING

Location: NA >

Orb.No/Mission:  <¢5i-L H

Hardware/Software: (SRB Y SRM O-RINGS

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: °THE O-RING USED IN THE CASE JOINT IS CRIT-
ICAL TO THE SEALING INTEGRITY OF THE JOINT, YET IS NOT DESISNATED AS # CRITICAL
PROCESS. THE ADEQUACY OF O-RING PROCESS & QC IS QUESTIONABLE EVEN THOUBH A NO.
OF 0-RINGS IN BONDED STORES AT MT! WERE THOROUGHLY ANALYZED AND TESTED AS PART
OF 51-L FAJLURE ANALYSIS EFFORT & FOUND TO BE ACCEPTABLE. CONCLUSION: THE NANU-
FACTURING PROCESS INCLUDED DELIVERY OF THE FINAL O-RING RUBBER MATERIAL FROM
PARKER TD HYDROAK WHERE THE MATERIAL IS CUT TO THE PRDPER LENGTHS ¥ A SCARF
JOINT IS MADE, THE ARBITRARY ESTAB.OF A LIMIT OF 5 JOINTS PER O-RING & THE FACT
THAT REPAIRS OF INCLUSIONS & VOIDS IN THE RUBBER DELIVERED FROM PARKER ARE ROU-
TINELY MADE BY HYDRAPAK TO A PROPR. PROCESS APPEARS TO BE POTENT.PROB AREA.®
FEHR AR R R R R R R R R E R R R R R R R R HE R R R R R R R H R R R R R R R R R R IR

10: < 175.8%> Issue(s): BA :
lssuei{s) cont.: : :
Issue Seurce: (PC REPORT ? PAGE K-31, VOL.!I
Operation: <N/A } MANUFACTURING
Location: (NJA LD

Orb.No/Mission:  <S1-L )

Hardware/Software:{SRB ) SRM D-RINGS

Reference Data: N/

Description:

DEVELOPMENT & PRODUCTION: FINDING: °FOR A PERIDD OF TIME, WHICK INCLUDED THE
PROCESSING OF THE 51-L Q-RINGS, THERE ¥AS AN ELIMINATION OF MANDATORY INSPEC-
TION POINTS FROM THE D-RING ACCEPTANCE CRITERIA AT MTI. THE SECONDARY O-RING
FOR THE SUSPECT 51-L FIELD JOINT WAS PROCESSED DURING THE TIME THAT THESE MAN-
DATORY INSFECTION POINTS WERE NOT IN EFFECT. CONCLUSION: A REVIEW OF INSPECTION
RECORDS FOR THE St-L Q-RING INDICATES THERE IS A HIGH PROBABILITY THAT THE S1-L
0-RINGS WERE ACCEPTABLE. THE SYSTEM WHICH ALLOWED THE INSPECTION POINTS FOR THE
0-RINGS 1O BE ELIMINATED INADVERTENTLY HAS BEEN CORRECTED, THE POSSIBILITY EX-
I1STS THAT OTHER AREAS SIMILAR IN CRITICALITY MAY BE SUSPECT IF A COMPLETE
ACCESSMENT OF ALL MANDATCRY INSPECTIONS IS NOT PERFORMED.®

B R R E R R R R R R R F R R E R R R R R R R R R E R R R R B LR R R R 14 H
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ID: € 176,80 Issue(s): REQUIREMENTS :

Issue(s) cont,: : . H

1ssue Source: (PC REPORY } PABE X-31, VOL.II

Operation:  <TEST ) DEVELDPMENT & QUALIFICATION MOTORS
Location: N/A

Orb,No/Mission:  (51-L )

Hardware/Sottware:(5RB ) SRM

Reference Data:  N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: "THE FULL SCALE HOT FIRE STATIC TESTING OF
THE DEVELOPMENT & QUALIFICATION MOTORS WAS PERFORNED WITH THE MOTORS IN THE
HORIZONTAL POSITION RATHER THAN IN THE FLIGHT ATTITUDE. CONCLUSION: A REVIEW
OF THE CONSIDERATIONS FOR THE DECISION TO FIRE THE FULL SCALE MOTORS IN THE
HORIZ. POSITION REVEALS THE DECISION TD BE BASED MORE OM PROGRAMMATICS SINCE
THE HORIZ. TEST FACILITY WAS [N PLACE AND THE CONCERN OF BEING ABLE TO DETER-
NINE WITH A HIGH DEGREE OF ACCURACY THE ACTUAL THRUST PRODUCED BY THE MOTOR. 17
WAS NOT OBVIOUS IF THE EFFECT OF THE DEVIATION IN TEST & FLIGHT CONFIGURATION
RECEIVED SUFFICIENT ATTENTION.®

FEEE R R A R R A R R R R HE H R L R R R H R HE L R R R R R R RS

10: < 177.88) Issue(s): QA :+ REQUIREMENTS
Issue(s) cont.: : H

Issue Source: (PC REPORT ) PAGE K-31, VOL.I1

Operation:  <TEST )

Location: VA D

Orb.No/Mission:  <5i-L )

Hardware/Software: (SRB ) SRM CASE SEGMENTS

Reference Data: N/A

Deseription:

DEVELOPMENT & PRODUCTION: FINDING: "REMEASUREMENT OF TWO USED SRM CASE SEGMENTS
INDICATED BOTH TANG AND CLEVIS SEALING SURFACES HAVE INCREASED IN DIAMETER BE-
YOND THE ANTICIPATED DESIEN LIMITS. CONCLUSION: A CASE DIMENSIONAL CHANGE
STUDY PERFORMED AS A PART OF THE S1-L FAILURE ANALYSIS EFFORT PRODUCED THE DIA.
CHANGE RESULTS. THE POTENTIAL CAUSE FOR THE PHENOMENON IS BELIEVED TO BE MATER-
IAL RELATED IN 3 AREAS % THEIR DIRECT EFFECT ON THE HYDROSTATIC PROOF TEST PRES
SURE LEVEL CHOSEN FOR ACCEPTANCEF TESTING PRIOR TO REUSE. SINCE THE MATERIAL
CHARACTERISTICS DICTATE THE PROOF PRESSURE LEVELS, THIS UNCERTAINTY MUST BE RE-
SOLVED PRIDR TD ANY PLANNED REUSE OF CASE SEGMENTS.®

R R A A R R F R R R H R R H R R R E R R R R R 1

ID: ¢ 176.8®) Issuels): BA : SURFACE TRANSP
Issue(s) cont.: METHODS : H

Issue Source: <PC REPORT ) PABE K-31, VOL.II

Operation:  (INSPECTION > POST SHIPPING

Location: KSsC >

Orb.No/Rission:  <GENERIC ?

Hardware/Software: (SRB ) SRM SEEMENTS

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: °THE SRM CASES LOADED WITH PROPELLANT ARE
SHIPPED BY RAILCAR FROM UTAM TO KSC IN THE HORIZONTAL POSITION WHICH COULD
CAUSE THE CASES TO ASSUME UNDESIRABLE OUT-OF-ROUND CONFIBURATION.
CONCLUSION: THE APPARENT DIFFICULTIES EXPERIENCED DURING MATING OPERATIDNS AT
KSC CAN BE ATTRIBUTED IN PART TD THE OUT-OF-ROUNDNESS OR OVAL CONFISURATION
WHICH 1S INTRODUCED IN EACH SEGMENT SHIPPED IN THE HORIZIDNTAL PLANE.®

B R L R R R R L R R R R R R R R R SR R R R R 1Y
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1 < 179.000 Issue(s): REDUNDANCY + REQUIREMENTS
issue(s) cont.: RELIABILITY : H

Issue Sgurce: (PC REPORT ) PAGE K-31, VOL.II

Operation:  (TEST ) DEVELOPMENT & CERTIFICATION
Location: (NR ) L)

Orb.No/Mission:  (BENERIC )

Hardware/Software:¢5RB ) NON-SRM COMPONENTS

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: "THE DEVELOPMENT AND CERTIFICATION OF THE
NON-SRM PORTIONS OF THE SRB HAVE FOLLONED THE NASA REQGUIREMENTS AND APPROVED
PLANS. THERE HAS BEEN NO LDSS OF REDUNDANCY OF ANY SRB SYSTEMS IN FLIGHT; THAT
1S, THERE HAVE BEEN NO IN-FLIGHT ASCENT ANOMALIES.®

CONCLUSION: THE SRB CONTAINS MATURE AND SDUND HARDWARE AND SYSTEMS. THE CON-

TINUED SUCCESS MUST FOCUS ON THE ATTENTION TO DETAIL IN THE REACCEPTANCE OF
THE REUSED HARDWARE,®

R R E R R R R R R R R R R R R R R R R R F R R HH R R R R R R R R RS

1D: < 180.2®) Issue(s}: REBUIREMENTS :
Issue{s) cont.: : :
Issue Sgurce: <PC REPORT ) PAGE K-31, VOL.II
Operation:  {TEST >

Location: {KS€C >

Orb.No/Mission:  ¢BENERIC )

Hardware/Sof tware:{(SRB ) FLIGHT INSTRUMENTATION

Reference Data: N/A

Descriptian:

DEVELOPMENT & PRODUCTION: FINDING: *THE SRM DEVELOPMENT FLIGHT INSTRUMENTA-
TION SYSTEM USED DURING THE DDTLE PHASE OF THE SPACE SHUTTLE PROGRAM PERFORM-
ED SATISFACTORILY. THE ELECTRICAL AND INSTRUMENTATION SYSTEM CAN BE RECONFIE-
URED TO ACCOMMODATE ADDITIONAL INSTRUMENTATION DURING LAUNCH AND ASCENT.

CONCLUSION: ADDITIONAL FLIGHT INSTRUMENTATION WILL BE REQUIRED TO VERIFY ANY
NEW SRM CONFIGURATION,

PR R R R R R F R R E R R R PR R LR R R R R R PR R R E R PR R R R R R R R AR HHE

1D: < 181.00 Issue(s): REQUIREMENTS : SAFETY
Issue(s) cont.: DESIGN : :

Issup Source: <PC REPORT > PAGE K-3{, VOL.II

Operation:  <FLIGHT > LAUNCH

Lecation: KSC >

Orb.No/Mission:  (BENERIC )

Hardware/Software: (ET ) L02/LH2 VENTS

Reference Data: N/&

Description:

DEVELOPMENT & PRODUCTION: FINDING: "THE LO2 AND LH2 VENT AND RELIEF VALVE
POSITION INDICATOR SWITCH TOLERANCE ALLOWS THE VALVE TO INDICATE “CLOSED®

WHEN [T MAY BE OPEN UP T0 8.3@ INCH. THIS CONDITION COULD ALLOW UNDETECTED
ULLAGE GAS LEAKAGE PRIOR TO LAUNCH. HOY GASEOUS 02 MAY AUTOIGNITE THE ET TPS
AFTER SSME IGNITION, BASEDUS H2 IN FLIGHT, CAN CAUSE FIRE AND LOSS OF TPS

WHICH COULD RESULT IN A CATASTROPHIC SITUATION, CONCLUSION: ADDITIONAL ANALYSIS
AND/OR TESTS MUST BE CONDUCTED TG COMPLETELY UNDERSTAND THE VALVE OPERATION AND
EFFECTS SUCH THAT CORRECTIVE ACTIONS CAN BE IMPLEMENTED OR RATIONALE CAN BE
ESTABLISHED THAT JUSTIFIES NO EXISTENCE OF A POTENTIAL HAZARD.®

FEE R R R R R A M R R R R A R H R R H R R H R R R R R R RS
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10 < 182,08} Issue(s): DESIGN + SAFETY
Issuels) cont,: : :

Issue Source: <PC REPORT ) PAGE K-31, VOL.II

Operation:  <FLIGHT > LAUNCH

Location: {KSC >

Drb.No/Mission:  ¢GENERIC )

Hardware/Software: (ET > NEIBHT

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: *THE LWT CONFIGURATION DESIGN USED A FACTOR
OF SAFETY OF 1,23 IN CERTAIN COMPONENTS, CONCLUSION: THE 1.25 FACTOR OF
SAFETY WAS USED ONLY FOR WELL-DEFINED LDADINGS;1.E., THRUST, INERTIA LOADS, AND
THOSE RESULTING FROM CONTROLLED TANK ULLAGE PRESSURES. A PRORATION OF THE 1.25
FACTOR OF SAFETY AND A 1.4 FACTOR OF SAFETY WAS UTILIZED FOR UNCERTAINTIES. THE
APPROACH INCORPORATED THE APPROPRIATE LEVEL OF CONSERVATISH AND YET ALLOWED

A WEIGHT REDUCTIDN IN THE ET WHICH PROVIDED A GREATER PAYLDAD CAPABILITY FOR
THE PROGRAM, *

HE R R R R R R R R R L L R R R R R R E R R HE L R R L R R E H 4

ID: < 183.80) Issue{s): SAFETY ¢+ REQUIREMENTS
Issue{s) cont,: : :

lssue Source: (PC REPORT ) PAGE K-31, VOL.II

Operation:  (BENERIC >

Location: sC

Orb.No/Mission:  <GENERIC b

Hardware/Software:<ET ).

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: "SOME APPLICABLE LEVEL 11 RERUIREMENTS OF
JSC 97788 VOLUME X ARE NOT IMPOSED DIRECTLY, OR VERBATIM, ON THE ET CONTRACT.
THE CE] SPECIFICATION REQUIREMENT STATEMENTS ARE NRITTEN TO SATISFY THE INTENT
OF THESE REBUIREMENTS. AN EXAMPLE 1S THE DEBRIS PREVENTION REQUIREMENTS.
STRICT COMPLIANCE OF THE LEVEL [1 REQUIREMENT AS WRITTEN IS NOT ALWARYS
POSSIBLE.®  CONCLUSION: CONDUCT AN OVERALL PROGRAM ASSESSMENT TO ASSURE
COMPATIBILITY OF THE LEVEL I AND LEVEL 111 REGUIREMENTS, SPECIAL ATTENTIDN
SHOULD BE BIVEN TC THE CRITICALITY | AND 2 COMPONENTS AND IDENTIFIED HALARDS.®

A HE HE R R R F R R R R R A S EHE R H LR R R R
1D: < 184,80 Issuels): SAFETY :
Issuels} cont.: H :

Issue Source: {PC REPORT )] PABE K-32, VOL.I1

Dperation:  <FLIGHT >

Location: (KSC >

Orb.No/Mission:  ¢GENERIC )

Hardware/Software: (SSME b

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION:

FINDING: °THE SPACE SHUTTLE MAIN ENGINE IS A HIGH TECHNOLOGY, HIGH POMER
DENSITY, STATE-OF-THE-ART ROCKET ENGINE,

CONCLUSION: BECAUSE OF THE MANY HIGH ENERGY SOURCES, THE SSME IS A VERY COMPLEX
AND HIGH RISK ELEMENT OF THE SPACE SHUTTLE SYSTEM.®

R R R R R P R R R E R R R R R R R R R R R LR R R R R L R R R HE R E R4S
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10: < 183.80) Issue(s): MANAGEMENT
Issueis) cont.: :

Issue Source: (PC REPORT ) PABE K-32, VOL.II
Operation:  {BENERIC )

Location: = (MSFC > ROCKETDYNE .
Orb.No/Mission:  <BENERIC )

Hardware/Software: (SSME )

Reference Data: N/R

Description:

DEVELDPNENT & PRODUCTION: FINDING: NASA AND ROCKETDYNE HAVE A 60D UNDERSTAND-
ING OF THE PROGRAM TECHNICAL REQUIREMENTS FOR THE ENGINE DEVELOPMENT AND OPER-
ATION. BOTH THE MARGHALL SPACE FLIGHT CENTER AND ROCKETDYNE HAVE AN EXPERIENCED
AND HIGHLY TECHNICAL IN-HOUSE LIRUID PROPULSION CAPABILITY. CONCLUSION: THE
STRONG INVOLVEMENT AND TECHNICAL PENETRATION ON THE PARTS OF THE MSFC TECHNICAL
AND PROGRAM PERSONNEL HAVE LED TO A TIMELY RECOSNITION AND RESOLUTION OF TECH-
NICAL PROBLEMS. THE UNDERSTANDING OF THE COMPLEXITY OF THE SYSTEM AND ATTENTION
T0 DETAIL BY MSFC AND ROCKETDYNE HAS MO DOUBT BEEN AN IMPORTANT FACTOR IN THE
SUCCESS OF THE PROGRAM TO DATE.®

R RS AR R R R R E AR R R R R R R R R A R R R AR A LR S PR R R RIS

1D: ¢ 186.88> Issuels): RELIABILITY : SAFETY
lssue(s) cont.: REQUIREMENTS : :

1ssue Source: (PC REPORT > PAGE K-32, VOL.II

Operation:  <GENERIC ),

Location: {MSFC > ROCKETDYRE

Orb,No/Mission:  ¢BENERIC Y

Hardware/Software: (SSNE )

Reference Data: N/A

Description: .

DEVELOPMENT & PRODUCTION: °THE SSME HOT FIRE GROUND DEMONSTRATION OF TO
ENGINES THAT LEAD THE DPERATIONAL FLEET BY A FACTOR OF TWQ MUST BE CONSIDER-
ED A SIGNIFICANT CONTRIBUTOR TO THE UNDERSTANDING OF THE ENGINE OPERATIONAL
LIFE TO DATE.

CONCLUSION: THE FUTURE OPERATIONAL REQUIREMENTS INDICATE THE NEED FOR A
CONTINUGUS BROUND HOT FIRE TEST PROGRAM WITH MULTIPLE ENGINES THAT DEMONSTRATE
OPERATIONAL TIME FAR IN EXCESS OF THE ORBITER FLEET LEADER.®

SRR R R EE R R R E R R R HHE R R R R R PR A R L HE R RS

10: < 187.800 Issuels): SAFETY ¢ RELIABILITY
Issueis) cont.: : :

lssue Sources <PC REPORY ) PABE X-32, VOL.I!

Operation:  ¢TEST >

Location: (MSFC > ROCKETDYNE

Orb.No/Mission:  ¢BENERIC >

Hardware/Software:{SSHE )

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: "THE FULL MARGIN EXTENT DF CRITICAL EMBINE COMPONENTS
, SUBSYSTENS, OR SYSTEMS HAS NDT BEEN DEMONSTRATED DURING DEVELOPMENT, CERTIFI-
CATION, OR OPERATIONAL TEST. HARDWARE AVAILABILITY AND THE POTENTIAL OF DAMABE
TO HARDWARE AND FACILITIES RESULTING FROM TESTS MALFUNCTIONS HAVE CONSTRAINED
THIS TYPE TESTING DURING THE GROUND TEST PROGRAM.

CONCLUSION: OVER TESTING, LIMITS TESTING, AND MALFUNCTION TESTING IS VERY
NECESSARY IN THE GSME PROGRAM AND SHOULD BE RE-EMPHASIZED TO DEMONSTRATE THE
FULL ENGINE CAPABILITY.®

FERRREEE R R R R R R R E R R R R R R R R R E R E R R R R R R H R R R R E R R R R Y
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1D: ¢ l8s.8® Issue(s): SAFETY DESIGN
Issuels) cont.: :

Issue Source: <PC REPORT ) PABE K-32, VOL.II
Dperation: (N/A )

Location: {MSFC > ROCKETDYNE

Orb,No/Mission:  (GENERIC )

Hardware/Softuare: (SSHE )

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: °*A NUMBER OF PROPOSED DESIGN CHANGES HAS BEEN IDENTI-
FIED TO INCREASE THE MARGIN OF SAFETY OF CRITICAL SSME COMPONENTS,

CONCLUSION: SOME OF THE COMPONENTS IDENTIFIED FOR CONSIDERATION OF REDESIGN
APPEAR TO REDUCE THE HAZARDS ASSOCIATED WITH THE SSME OPERATION AND SHOULD BE
CONSIDERED FOR INCORPORATION,®

R R R E R R R R R R R R R R E R R R R R R R R R R R R R L 5

10: ¢ 189.80) Issue(s): DESIGN : SAFETY
Issuels) cont,: : :

Issue Source: (PC REPORT ) PAGE K-32, VOL.I!

Operation: <N/A )

Location: (MSFC > ROCKWELL

Orb.No/Mission:  ¢BENERIC )

Hardware/Software: {ORBITER ) IMPROVENENTS

Reference Data: N/R

Description:

DEVELOPMENT & PRODUCTION: °THE ORBITER DEVELDPMENT AND PRODUCTION HAS BEEN
ACCOMPLISHED WITH APPROPRIATE REGCR AND FORMALITY. SEVERAL IMPROVEMENTS ARE
NGN IN PROCESS AND OTHER IMPROVEMENTS WAVE BEEN PROPOSED TD REDUCE HAZARDS.
CONCLUSION: THE PRESENTLY APPROVED ORBITER IMPROVEMENT PROGRAMS(E.G., BRAKES)
SHOULD CONTINUE AS PRIDRITY WORK., OTHER IMPROVEMENTS SHOULD BE PRIORITIZED AS
A FUNCTION OF HAZARD REDUCTION WITH SPECIFIC ATTENTION TO THE CONSIDERATION OF
AN ENBINEERING REDESIGN OF THE ORBITER/ET 17-INCH FLUID DISCONNECTS.®

FEHEHE AR R R R H AR R R R R R R R R R L R R E LR R L R R R E R R E R 0
10 C19e.8 Issue(sls SAFETY s DESIGN

Issue(s) cont.: REQUIREMENTS : PLANNING + CHANGE CONTROL
Issue Source: (PC REPORT i PABE K-32, VOL.I1

Operation: (N/A >

Location: St >

Orb,.No/Mission:  (BENERIC >

Hardware/Software: {ORBITER )

Reference Data: N/A

Description:

DEVELOPNENT & PRODUCTION: “EXTREMELY COMPLEX AND CRITICAL PAYLODADS ARE BEING
MANIFESTED FOR NSTS MISSIONS WHICH OFTEN REQGUIRE ORBITER MODIFICATIONS.

CONCLUSIDN: PAYLODADS AND/OR THEIR PROPULSIVE STAGES SUCH AS CENTAUR WHICH

REQUIRE ORBITER CHANGES SHOULD RECEIVE SPECIAL SAFETY EMPHASIS REVIEWS IN
ADDITION TO THE NORMAL CONFIGURATION CHANGE FORMALITY.®

l{illl*iiil{{iii§§l§iiiiI{{{liii!llililili}ilii{illiflffl!i{}li{ii!iiililii{lll
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10: < 191.8%) Issue(s): SAFETY
Issuels) cont.: :

Dperation:  <BENERIC )

Location: {ALL )

Orb.No/Mission:  ¢BENERIC )

Hardware/Software: {575 b HAZARDS ANALYSIS

Reference Data: N/A

Descrigtion:

DEVELOPMENT & PRODUCTION: FINDING: °THE OVERALL APPROACH USED BY THE SPACE
SHUTTLE PROGRAM FOR THE CONDUCT OF THE FMEA/CIL AND HAZARDS ANALYSIS WAS

DEENED APPROPRIATE. CONCLUSION: A REASSESSMENT OF THE FMEA/CIL, IN CONJUNCTION
WITH THE HAZARD ANALYSES, SHOULD BE CONDUCTED FOR EACH FLIGHT ELEMENT AND THE
INTEGRATED SHUTTLE VEHICLE SYSTEM TO ASSURE THAT ALL CRITICALITY 1&2 ITEMS AND
HAZARDS ARE IDENTIFIED SUCH THAT APPROPRIATE EFFORT CAN BE EFFECTED 10 MINIMIZE
THEIR CRITICALITY TO THE SHUTTLE SYSTEM.®

H'!il{liill!}‘I'HiiI’il!lllll‘liilil'{l’illl’iI!l"'i!il’ll’*iflilil‘lllliliHilii"l‘li*l

I0: ¢ 192.e®0 Issueis): INTERFACE 1 NANAGEMENT
1ssue{s) cont.: METHODS : H

Issue Source: ¢<PC REPORT ) PAGE K-32, VOL.11

Dperation:  {GENERIC )

Location: (X8 >

Orb.No/Mission:  ¢(BENERIC )

Hardware/Softwares (ORBITER ) AND ET

Reference Data: N/A

Description:

DEVELOPMENT & PRODUCTION: FINDING: °THE ET & ORBITER CONTRACTORS NO LONGER
HAVE DIRCT RESPONSIBILITIES FOR THE TOTAL PROCESSING ACTIVITIES AT THE LAUNCH
SITES. THEIR ROLES ARE NOW ONLY SUPPORTIVE [N NATURE. CONCLUSION: THE SEPARA-
TION OF RESPONSIBILITIES BETWEEN THE DESIGN ORBANIZATION AND THE PROCESSING OR-
BANIZATION HAS CREATED ADDITIONAL INTERFACES WHICH HAS MADE COORDINATION,
COMMUNICATION,. AND RESPONSIVENESS MORE COMPLEX. THE PROCESSING CONTRACTOR MAY
NOT POSSESS THE NECESSARY TECH BACKGROUND GATNED DURING THE DESIGN & DEVELOP-
MENT PHASE TO ADEQUATELY DETERMINE SYSTEM DEGRADATION RESULTING FROM MULTIPLE
MISSIONS, ----- NETHODS SHOULD BE DEVELOPED WHICH ASSURE MORE DIRECT DESIGN CON-
TRACTOR INVOLVEMENT IN THE PROCESSING AND TESTING EFFORT AT THE LAUNCH SITES.®
SR EI R R E R R HE R R R R R R R R L LR R

10: < 19%.08> 1ssye({s): PLANNING :

Issue{s) cont.: : :

Issue Source: ¢PC REPCRT ) VoL 1, PP.4-4

Dperatiogn:  <FLIGHT > LANDING

Location: {KSC > EAFB

Orb.No/Mission:  ¢FLTS 1-23 COLUMBIA(182), CHALLENGER(899)
Hardware/Software:(STS ) DISCOVERY (183}, ATLANTIS(184)
Reference Data:  N/A LAUNCH DATES/RECOVERY DATES

Description:

FL MISS DATE (L/L) ORB FL MISS DATE (L/L) ORB FL MISS DATE {L/L} ORB
STS1 84/12-14/81 182 1B 41-B 82/3-11/B4 @99 19 S51-F 7/29-B/6/83 999
STS? 11/12-14/81 182 11 41-C #/6-13/84 899 28 Si-1 8/27-9/3/85 183
STSI 83/22-38/82 182 12 #1-D B/38-9/5/84 183 21 51-3 18/3-18/85 104
§TS4 &/27-7/4/82 182 13 41-B 1B/5-13/B4 @99 22 61-A 18/38-11/6/85099
STS5 1i/11-16/82 182 14 51-A 11/8-16/84 183 23 61-B 11/26-12/3/85104
5156 @4/04-B9/B3 899 15 S1-C 1/24-27/85 183 24 b1-C 1/12-18/86 182
5TS7 @6/18-24/83 @99 16 S1-D 4/12-19/85 183 25 S1-L 1/28/8% 299
STS8 B/30-9/6/83 899 17 Si-B 4/29-5/4/83 899

STS9 11/28-12/8/83 182 18 51-6 6/17-24/83 183

PR SRR R B AR ERE R EHF R R R R R R R R R R R R R R R R R R
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Issue(s) cont,: :
Issue Source: <51-L FINDINGS > PAGE 036

Operation:  CREPLACEMENT/LRU >
Location: KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software: ¢N/A >

Reference Data: N/A

Description:

"THERE ARE INSUFFICIENT SPARE PARTS TO MAINTAIN THE ORBITER FLEET IN AN
OPERATIONAL CONFIGURATION. THEREFORE, THE PRACTICE OF PARTS CANNIBALIZATION
HAS BEEN RESORTED TO IN ORDER TO MEET MANIFEST SCHEDULE DEMANDS. HANY LRU'S
(LINE REPLACEABLE UNIT) WERE REMOVED AND REPLACED DURING THE STS-33 FLOW.
LISTED BELOW ARE THOSE MAJOR VEHICLE COMPONENTS/LRU’S WHICH WERE CANNIBALIZED
FROM ANOTHER VEHICLE AND THOSE THAT WERE DONATED BY 0V-099: 1. ENGINE MOUNTED
HEAT SHIELDS AND ATTACHING HARDWARE(TO 102). 2. FUEL CELL $1(FROM 103).

3. PLUNGER ON FLIPPER DOOR{TO 102). 4. R/H WING DUCT(FROM 104). 5. ENGINE
HOUNTED HEAT SHIELDS AND ATTACHING HARDWARE(FROM 104). 6. THERMAL BARRIER(FRM
103). 7. NLG TIRES(FROM 103). (CONTINUED ON ID 200.01)

R X K N R L SRS AR R RN KRN RS RRS LR SRR ERSLRTILRSRLLLS
ID: < 200.01> Issue(s): LOGISTICS/SPARES : CANNIBALIZATION
Issue(s) cont.: : :

Issue Source: <S51-L FINDINGS > PAGE 03¢

Operation:  <REPLACEMENT/LRU >

Location: <KSC

Orb.No/Mission:  ¢<099/51-L by
Hardware/Software:<N/A >
Reference Data: N/&
Description:
(CONTINUED FROM ID 200.0) 8. WSB LIQUID LEVEL SENSOR(FROM 103). 9. ET/ORS
PURGE SYSTEM LINE(FROM 104). 10. PDI(FROM 103). 11. WCS(FROM 104). 12. ME

32 SSMEC(T0102). 13. MPS TEMP TRANSDUCERS(12) (FROM 102). 14. SPARE MDM(FROM
102). 15. CHAMP EXPERIMENT CAMERA(FROM 102). 16. GAS SAMPLE BOTTLE PYRO PLUGS
(FROM 102). 17. EVA HATCH COVER(FROM 104},

ID: < 200.00» Issue(s): LOGISTICS/SPARES  : CANNIBALIZATION

~

CLOSURE ACTION, 9/15/86 - FORMARD TO LEVEL II
R R R LR R S E S S AL NI R SRS RL LRSI LLLRILLLLTXLLLL

ID: < 201.00» Issue(s): DISCIPLINE : 04
Issue(s) cont.: PAPERWORK : PROCEDURE

Issue Source: ¢51-L FINDINGS PAGE 037

Operation:  <GENERIC »

Location: ALl >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A >

Reference Data: oM1

Description:

“OF 121 OMI'S REVIEWED BY LSOC/NASA QUALITY, 47% (OR 57 OMI'S) HAD PAPER
ERRORS. MANY DISCREPANCIES OF A RELATIVELY MINOR NATURE WERE FOUND TO IN-
CLUDE THE CATEGORIES LISTED BELOW. APPROXIMATELY 13% OF THE OMI’S HAD SOME DATA
RECORDING POINTS MISSING OR INCORRECTLY DOCUMENTED (SUCH AS CALIBRATION DATES,
VOLTAGE, TEMPERATURE, AND PRESSURE READINGS NOT RECORDED). AN ENGINEERING
REVIEW OF OMI'S WAS PERFORMED TD VERIFY OMRSD COMPLIANCE. THIS REVIEW IS
DOCUMENTED AS A SEPARATE REQUIREMENT TRACKING SYSTEM FINDING. THERE WERE NO
FINDINGS FOR MISSING COMPONENT INSTALLATION, ERRONEOUS WORKING PROCEDURE, OR
GROSS NEGLIGENCE."

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI-519(2)K.“FLT ELEM OPS OMI IMPLNT
R X S R RN R IR X SRR RS E RN A RRTLRALRRRISALLRALLAL
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D: < 202.00> Issue(s): DISCIPLINE : PAPERWORK

[ssue(s) cont.: QA : PROCEDURE
Issue Source: (51-L FINDINGS PAGE 038
Operation:  <GENERIC >

Location: &sC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A >

Reference Data: PRACA

Description:

"FOR THE ENTIRE 51-L FLOW (DFRF THROUGH LAUNCH), A TOTAL OF 621 WORK AUTHORIZ-
ATION DOCUMENTS(WAD'S) IN THE IPR, PR, OR TPS CATEGORY WERE USED. OF THE 621
WAD'S, A TOTAL OF 479 WERE REVIEWED PERTAINING TO ORBITER PROCESSING IN THE
OPF, HMF, AND LAUNCH COUNTDOWN. MAIN ENGINE RELATED WAD’S ARE DISCUSSED IN
APPENDIX 1. OF THE 479 DOCUMENTS REVIEWED, NONE WERE INCIDENT RELATED,
APPROXIMATELY 30% HAD NO ANOMALIES, AND 70% HAD ANOMALIES OR DOCUMENTATION
PROBLEMS NOTED. GOF THE 70% THAT HAD ANOMALIES, THE FOLLOWING CATEGORIES
APPLY"  =em-mmmcccceea- .

CLOSURE ACTION, 9/15/86 - CREATE OMI’S FOR REPETITIVE TASKS(LRU R/R OMI'S)
AP LT A R R R IR RS AR ERLLLTLRLSLILLSLSRATIRTIATLRIXLILIRAALLY

ID: < 203.00> Issue(s): DISCIPLINE : PAPERWORK
Issue(s) cont.: QA : MANAGEMENT

Issus Source: <51-L FINDINGS > PAGE 042

Operation:  <GENERIC p

Location: KSC

Orb.No/Mission:  <099/51-L p

Hardware/Scftware: (TPS >

Reference Data: PRACA

Description:

THERMAL PROTECTION SYSTEM(TPS) PAPERWORK HAD EXTENSIVE ERRORS RELATING TO
ORBITER TILE, FIBROUS INSULATING BLANKETS, FLEXIBLE REUSABLE SURFACE INSULATION
,GAP FILLERS, THERMAL BARRIERS, CARRIER PANELS, AND OTHER TPS MATERIALS.

{BASED ON REVIEN OF 37 TPS’S, 510 PR’S, 219 DR'S, AND 178 LOGS,ETC.)

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI QA-002. AUTO SYSEM I/W. AUDIT I/W
03T 2023 e at e etatateetltesiitizeitietettstotistetitncitsatesstasitsss]

ID: < 204.00> Issue(s): DISCIPLINE : PAPERWORX
Issue(s) cont.: QA : :

Issue Source: ¢51-L FINDINGS > PAGE 042

Qperation:  <GENERIC b

Location: KSC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<TPS >

Reference Data: PRACA

Description:

THERMAL PROTECTION SYSTEM{TPS). "MANY NON-STANDARD DISPGSITIONS ARE INCOMPLETE
AND LACK SUFFICIENT DEYAIL 70 PROVIDE A PERMANENT RECORD OF HOW THE WORK WAS
ACTUALLY DONE, E.G.: --NUMBER OF STITCHES NOT SPECIFIED  ~-RTV FORMULA NOT
SPECIFIED  --DISPOSITION ALLOWS OPTION FOR HATERYAL USE BUT DOES NOT PROVIDE
FOR RECORDING WHAT KIND/HOW MANY WERE ACTUALLY USED”

CLOSURE ACTION, 9/15/86 - AUTO SYSTEM I/W
S e I g i sttt etatt ettt tide et ateastssiseettegtsestetstessssssselssl]
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ID: < 205.00 Issue{s): DISCIPLINE : PAPERWORK
Issue(s) cont.: QA : H

Issue Source: <51-L FINDINGS > PAGE 042

Opsration:  (GENERIC >

Location: [4.5:{ .

Orb.No/Mission:  <099/51-L >

Hardware/Software:<7PS >

Referance Data: PRACA

Description:

THERMAL PROTECTION SYSTEM(TPS). "STANDARD REPAIR PROCEDURES ARE APPLIED TO
SITUATIONS FOR WHICH THEY WERE NOT INTENDED. --THERMAL BARRIER INSULATION
AND RENORK  --REMOVAL OF TILE OML(ORBITER MOLD LINE) CONTAMINATION 8Y
SANDING THE OML  --USE OF ALCOHQL 70 BREAK DOWN WATERPROOFING OF TPS-207
REPAIR SO TPS-346 WILL STICK®

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-614
23RSl e e ies oo peetotRtooteectitoteteteeetttetitictotiitctitectsdsiteisl

ID: < 206.00) Issue(s): DISCIPLINE : PAPERWORK
Issue(s) cont.: QA : :

Issue Source: <5i-L FINDINGS > PAGE 042

Operation:  (GENERIC >

Location: *KSC >

Ord.No/Mission:  <099/51-L >

Hardware/Software:(TPS >

Reference Data: PRACA

Description:

THERMAL PROTECTION SYSTEM(TPS). “DR CRITERIA EXCEEDED. ~--(IML) INNER MOLD
LINE FILLS EXCEED DR ALLOWABLE WHICH SHOULD HAVE BEEN THERMALLY ANALYZED
~-YAGUE DESCRIPTIONS OF WORK PERFORMED”

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI QA-002
382ttt 2s et Pesteotetiottestitesioltisaotissotistatiizeeotsisiteseotsstoties ity

ID: ¢ 207.00> Issue(s): DISCIPLINE : PAPERWNORK
Issue(s) cont.: QA : :

Issua Source: <51-L FINDINGS > PAGE 042

Operation:  <GENERIC b

Location: (KSC >

Orb.No/Mission:  <099/S1-L >

Hardwara/Software:(TPS >

Reference Data: PRACA

Description:

THERMAL PROTECTION SYSTEM(TPS). “PROBLEM DESCRIPTIONS ARE OFTEN INCOMPLETE IN
PROVIDING DAMAGE LOCATION AND DIMENSIONS ON GAP FILLERS, THERMAL BARRIERS, TILE
THICKNESS, AND LOCATION." ¢

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI QA-002
1222 ey Rt et R Rttt Rt etaetiiesitetiseiististetitotectsseit:



ID: < 208.00> Issue{s): QA :+ DISCIPLINE
Issue(s) cont.: CHANGE CONTROL :

Issue Source: <5i1-L FINDINGS > PAGE 043

Dperation:  <REPAIR )

Location: &SC

Orb.No/Hission:  <099/Si-L >

Hardwarg/Software:<ORBITER >

Reference Data: MCR

Description:

MCR 9163 -- WORK ACCOMPLISHED ON FLIGHT 10, MOD WAS FORMALLY APPRQVED FOR
FLIGHT 11.

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI-519 & QA-001. AUDIT I/
EEELERERELREREIRERRXXTRRIATTRLRITLERIILLLSALRIASLRRIBLLRTAXLRLALLLIALLLLALLLL

Issue(s) cont.: :
Issue Source: <51-L FINDINGS PAGE 043

Operation:  <REPAIR >

Location: *KSC

Ordb.No/Mission:  <099/51-L >

Hardware/Software:<STRUCTURE >

Reference Data: NCR MCR10727

Description:

“UNABLE TO VERIFY THAT NEWLY DRILLED HOLES ON WING UNDER TILES HAD BEEN
PROPERLY CORROSION PROTECTED.”

ID: < 209.00» Issue(s): DISCIPLINE : 0A

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-504 & QA-003. AUDIT I/W
LESEEERRESATESATERILERELSRILRATSRARLALLTTIBAALATERIISLARLLIATLTLLTALEALALILRLLLL

ID: < 210.00> Issue(s): DISCIPLINE : PAPERWORK
Issue(s) cont.: QA + CHANGE CONTROL

Issue Source: <51-L FINDINGS > PAGE 043

Operation:  ¢REPAIR y

Location: KSC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<STRUCTURE >

Reference Data: MCR MCR 9881

Description:

ORBITER CENTAUR MOD: “A PAPER REVIEW DID NOT INDICATE THAT AFT HYDRAULIC LINE
SUPPORT BRACKETS WERE REINSTALLED AFTER A FIT CHECK OF A NEW LINE TO SUPPORT
THE CENTAUR FLIGHT IN THE OPF. HARDWARE WAS REINSTALLED AT THE PAD, BUT WITHOUT
PROPER DOCUMENTATION.”

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI'S QA-064, QA-001. QA-024. AUDIT I/W
e ey ettt PRt o R et PR Petitaciatfizcizsisceitsassstis st itssssisny
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ID: ¢ 211.000 Issue(s): DISCIPLINE : PAPERWORK

Issue(s) cont.: QA : SAFETY : PROCEDURE
Issue Source: <S1-L FINDINGS > PAGE 043
QOperation:  (GENERIC b

Location: <kSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software: <N/A )

Reference Data: MCR

Description:

MCR REVIEW. “AN INDEPENDENT SAFETY REVIEW WAS CONDUCTED ON ALL HCR’S AND
ADDITIONAL PROBLEMS WERE DISCOVERED ON FIVE OF THE 22 MCR’S FOR AN ERROR RATE
OF 23%. THE FOLLOWING CATEGORIES APPLY:

1. CRITICAL SXILLS OR WRONG NUMBERS FOR SKILLS --1

NO CERTIFICATION ANNOTATED --1

PROCEDURE/FORMAT PROBLEMS --4

HISSING SAFETY STAMP --|

QUALITY DISPOSITION ON SAFETY AREA --2°

o N

CLOSURE ACTION, 9/15/86 - REVISE SP1'S SP-504,-519,-509,-614,-514,04-001,
3222082200820 00 3Rt et Rt tiat ottt et istettsseqteiositsciiistiticteiitizisitzsty

ID: < 212.000 Issue(s): PAPERWORK : CHANGE CONTROL
Issue(s) cont.: QA : PROCEDURE

Issue Source: <51-L FINDINGS > PAGE 043

Operation:  <GENERIC >

Location: KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A p

Reference Data: WA MCR

Description:

MCR REVIEW. °OF THE 51 WORK DOCUMENTS GENERATED BY THE MCR'S, 96% WERE FOUND
TO HAVE ERRORS OF AN ADMINISTRATIVE OR FORMAT ERROR AS DEFINED BY THE SPI
(STANDARD PRACTICE INSTRUCTIONS).®

CLOSURE ACTION, 9/15/86 - REVISE SPI’S QA-001 & SP-504. TRAINING FOR SAME.
IREEEXAEEARTEERRR T LRI SRRATSLRTLTISATLATIITLTALLLELLRSRRAILRSLALLRTALLIEALLL

Issue(s) cont.:

Issua Source: <51-L FINDINGS >

Operation: <N/A >

Location: € 1

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A y

Reference Data: OMRSD

Description:

OMRSD: "IN MANY AREAS, THE OMRSD IS OVERLY DETAILED; NOT ONLY LISTING
REQUIREMENTS AND CONFIGURATIONS (WHICH IS APPROPRIATE), BUT ALSO SPECIFIC
INSTRUCTIONS ON HOW TO OPERATE GSE TO OBTAIN THE DESIRED CONFIGURATION. IN
OTHER AREAS, THE OMRSD LISTS ITEMS THAT ARE T0O BASIC; FOR EXAMPLE, THE
REQUIREMENT TO CHOCK THE WHEELS POST-LANDING IS LISTED FOR EACH ORBITER IN
NINE SEPARATE OMI'S (EVERY PRIME AND CONTINGENCY LANDING SITE)."

ID: < 213.00> Issue(s): REQUIREMENTS : PAPERNORK

CLOSURE ACTION, 9/15/86 - OMRSD REVIEW I/
28T PR T3ttt ot easss e ttetce ttesssrsteetstcitesseeitsotssesieiftaessifs)
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10: < 214,800 Issue(s): DISCIPLINE : PAPERWORE
lssue(s) cont.: REBUIRENMENTS H :

Issue Source: (Si-L FINDINGE

Operation:  {GENERIC >

Location: KSC >

Orb.No/Mission: {(899/3iL b

Hardware/Software: (N/& b

Reference Data: CMRSD onp

Description:

OMP. KSC CREATES AN OMP AS A DATA BASE TO LIST ALL OMRSD REQUIREMENTS AND THE
OMI‘S AND TASX NUMBERS NHERE THE REQUIREMENTS WILL BE MET. OF THE 327 OMI'S
LISTED FOR Si-L THE FOLLOWING DBSERVATIONS APPLY: 1. 34 OMI'S WERE NOT
APPLICABLE FOR STS-33(18% ERRCR). 2. 44 QOMI'S WERE CONTINBENCY OMI‘S(13%)

3. OMP NOT CLDSED LOOP, DMI REVISIONS FREQUENTLY NOT INCORPORATED. 4. THE
OMP DOES NOT REFLECT THE CURRENT OMRS IMPLEMENTATION. S. THE OMP DDES NOT
CONTAIN A "CLOCK® SUCH THAT WHEN AN LRU IS REPLACED, THE INTERVAL REQUIREMENT
CAN BE UPDATED TO INDICATE WHEN & RERUIREMENT IS REALLY EFFECTIVE.

CLOSURE ACTION, 9/15/86 - CLOSED LOOP OMP SYSTEM I/
HEREM M R R R R R R R HE R

1: ¢ 2580 Issuefs): DISCIPLINE + PAPERMORK
Issuels) cont.: RERQUIREMENTS : :

Issue Source: <51-L FINDINGS >

Operation:  <GENERIC ¥

Location: KSC >

Orb.No/Mission:  <899/31-L ?

Hardware/Sottware: <N/A )

Reference Data: PSF OMRSD

Description:

PSP, THE PROCESSING SUPPORT PLAN IS A KSC DOCUMENT THAT LISTS ALL WORK THAT
MAY BE PERFORMED ON A SPECIFIC STS FLOW AND LISTS DMRSD REQUIREMENTS AND OMI'S
THAT WILL EE RELEASED, THE PSP 1S PUBLISHED ABOUT 5@ DAYS PRICR TO OPF ROLL-IN
AND 1S CONTINUALLY UPDATED BY SYSTEM ENBINEERS. THERE 15 ND FEEDBACK INTO THE
oNp,

CLOSURE ACTION, 9/15/86 - CLOSED LDCP OMP SYSTEN I/

FREEE R AR R AR RN R R A R R R R R H R R R R R R R R R R H R R R R Y

1D ¢ 216,88} Issue(s!: A : PAPERWORK
Issue(s) cont.: DISCIPLINE : :

Issue Source: (5i1-L FINDINGS PABE 845

Dperation:  CINSPECTION )

Location: {ORBITR> OPF
Orb.No/Mission:  <B99/31-L ?
Hardware/Software:<ET >

Reference Data: ONRSD

Description:
FORMAL POST-FLIGHT INSPECTION OF FORWARD ET ATTACH PLATE WAS NOT DOCUMENTED

REVISED FEB.
039

CLOSURE ACTION, 1/5/87 DISCIPLINE/SPT ENFORCEMENT
EEEE R E R R R S E PR R R E R R H R E R R R R R R R
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ID: < 217.00 Issue(s): PAPERNORK : QA
Issue(s) cont.: DISCIPLINE : REQUIREMENTS

Issue Source: <51-L FINDINGS > PAGE 045

Operation:  ¢INSPECTION )

Location: <ORBITR> VAB

Orb.No/Mission:  <099/51-L >

Hardware/Software:<ORBITER >

Reference Data: OMRSD

Description:

FORWARD AVIONICS BAY CLOSEQUT PANEL NOT VERIFIED INSTALLED DURING ORBITER
ROLLOVER/STACKING OPERATIONS.

CLOSURE ACTION, 9/15/86 - AUDIT I/W
32213 2R i Rttt s Rt elR iR o iRriteclzeltaiteeciiotseiitetitesiseitity:

Issue(s) cont.: :
Issue Source: <5i-L FINDINGS > PAGE 045

Operation:  <COUNTDOWN >

Location: PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<STRUCTURE > CREW HATCH MICROSWITCH

Reference Data: PRACA PR OMRSD

Description:

51-L WAS LAUNCHED WITH ONLY ONE OF TWO CREW HATCH MICROSWITCHS OPERATING. NO
NAIVER WAS OBTAINED.

ID: ¢ 218.00> Issue{s}: REQUIREMENTS : WAIVERS

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI QA-001.
BEAXBRLETARSAR AT ERE RN R T AL LRARRERELTRRATLRLLTALLALASRATATARLRATERALRLALS

ID: ¢ 219.00> Issue(s}: QA
Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 045
Operation:  ¢INSPECTION y

Location: «(pe > DFRF
Orb.No/Mission:  <099/S1-L >
Hardware/Software: cAPU >

Reference Data: PRACA OMRSD
Description:

POST-FLIGHT HYDRAULIC RESERVOIR SAMPLING NOT PERFORMED PRIOR TO GROUND
HYDRAULIC CONNECTION AT DFRF.

CLOSURE ACTION, 9/15/86 - OMRSD TRAINING. REVISE OMI V-9005.CLOSED LOOP SYS I/W
23R Re g PRt Pty PRy e R et te il st etseitietsRtiictstrelststtelteess iyl
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1D: < 220.00> Issue(s): QA : WAIVERS
Issue(s) cont.: REQUIREMENTS :
Issue Source: <51-L FINDINGS PAGE 045

Operation:  <TEST p

Location: KSC >

Orb.No/Hission:  <099/51-L p

Hardware/Software:<APU >

Reference Data: PRACA ONRSD

Description:

DURING APU SERVICING, TANK $2 EVACUATION PRIOR TO TANK LOADING WAS NOT
MAINTAINED AT PROPER LEVEL. NO WAIVER WAS SUBMITTED.

CLOSURE ACTION, 9/15/86 - OMRSD, QA-001 TRAINING
2323303333 07833837 302 e 1228002300 38300 388072328 8208 22 R e02 2 222208228282

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 045

Operation:  <MAINTENANCE >

Location: &SC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<LANDING >

Reference Data: PRACA OMRSD

Description:

LANDING GEAR VOIDS WERE NOT REPLENISHED AND CREW MODULE METERS WERE NOT
VERIFIED DURING FINAL CLOSEQUTS.

ID: < 221.00> Issue(s): REQUIREMENTS : QA

CLOSURE ACTION, 9/15/86 - SYSTEMS TRAINING. REVISE OMI'S S5009 & ¥9002
D20 s sttt ettt ieessettecetisietselite esitesitetistsisesittetssss sty

1 < 222.000 Issue(s): QA : DISCIPLINE
Issue{s) cont.: REQUIREMENTS : :

Issue Sourca: <51-L FINDINGS > PAGE 045

Operation:  <MAINTENANCE >

Location: (KSC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<ET > LH2 AND L02 ULLAGE PRESSURE CONTROL
Reference Data: PRACA OMRSD

Description:

ET LH2 AND L02 ULLAGE PRESSURE CONTROL AND REDUNDANCY VERIFICATION USING
SIMULATED TRANSDUCERS (V1009.02 SEQUENCE 8) HAS AN OMRSD EFFECTIVITY FOR THIS
FLON. HOWEVER, THE ENTIRE SEQUENCE WAS "NOT PERFORMED"

041

CLOSURE ACTION, 9/15/86 - OMRSD TRAINING. CLOSED LOOP OMP SYSTEM I/W
T3l et setsse sttt Peecs sttt setstetis ittt itz itsefitotesittolict i sty



ID: < 223.00» Issue(s): PROCEDURE : DISCIPLINE

Issue(s) cont.: :
Issue Source: <S1-L FINDINGS > PAGE 045, 094

Operation:  <TEST >
Location: OPF >

Ord.No/Mission:  <099/51-L >

Hardware/Software:<SSME > PNEUMATIC ISOLATION VALVE
Reference Data: PRACA OMRSD

Description:

THE THREE OMRSD REQUIREMENTS (V41AA0.010, .030, .050), WHICH VERIFY THE SSME
PNEUMATIC ISOLATION VALVE ACTUATION IN OMI V1009.036 SEQUENCE WERE NOT MET AS
SPECIFICALLIY CALLED OUT IN THE OMRSD. THE INTENT OF THE REQUIREMENT WAS NOT
HET.

CLOSURE ACTION, 9/15/86 - OMI V1009.03 REVISED. OMRS REVIEW I/W
32t etse ettt ittt tisesiofiseitatetistoiicteticisiolittiitttieitstatiity

ID: ¢ 224.00> Issue(s): REQUIREMENTS
Issue(s} cont.: H

Issue Source: ¢5i-L FINDINGS > PAGE 046 095
Operation:  <TEST y

Location: QPF

Orb.No/Mission:  <099/51-L >

Hardware/Software: (SSHE b PNEUMATIC ISOLATION VALVE
Reference Data: PRACA OMRSD

Description:

THE THREE OMRSD REQUIREMENTS (V41AR0.010, .030, .050), WHICH VERIFY THE SSME
PNEUMATIC ISOLATION VALVE ACTUATION IN OMI v1009.03 SEQUENCE WERE NOT MET AS
SPECIFICALLY CALLED OUT IN THE OMRSD. THE INTENT OF THE REQUIREMENT WAS NOT
MET.

CLOSURE ACTION, 9/15/86 - OMI V1011.06 REVISED
BEEERLELSERRESRARTRRLESNIERTILATLRARSRISLTALARRSEALILILIXLRSSLIRLIALITLLLRLLNSS

ID: ¢ 225.00> Issue(s): DISCIPLINE : REQUIREMENTS

Issue(s) cont.: QA :
Issue Source: <51-L FINDINGS > PAGE 046 095

Dperation:  <TEST >
Location: WPF

Orp.No/Mission: <099/51-L >

Hardware/Software: <SSME > PNEUMATIC REGULATOR
Reference Data: PRACA OMRSD

Description:
OMRSD V41BG0.010 (SSME PNEUMATIC REGULATOR FUNCTIONAL TEST) WHICH CHECKS THE
REDUNDANCY OF INDIVIDUAL REGULATORS WAS NOT VERIFIED UNDER FLOW CONDITIONS.

CLOSURE ACTION, 9/15/86 - OMRS REVIEW I/W. OMI V1011.06 REVISED
EEEEEAEESRRIRI SRR RESRXTLSIASLRIITLRIATNRLRIITLRRLALLLLLLALLLRSIILTLLISILLLRINL
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1D: < 226.00> Issue(s): DISCIPLINE : QA

Issue(s) cont.: :
Issue Source: <Si-L FINDINGS PAGE 046 095

Dperation:  <TEST >
Location: OPF >

Orb.No/Mission:  <099/5i-L >

Hardware/Software: (SSHE > HELIUM PNEUMATIC LOW PRESSURE SYSTEM
Reference Data: PRACA OMRSD

Description:

THE HELIUM PNEUMATIC LOW PRESSURE SYSTEM DECAY CHECK (WITH CLOSING SOLENGIDS
ENERSIZED) FAILED THE ALLOWABLE LIMIT. THE DECAY RATE WAS RECORDED AS 0.98
PSI/MIN; HOWEVER, A RE-CALCULATION OF THE DATA REVEALS THE DECAY RATE WAS
ACTUALLY 1.4 PSI/MIN. THE CALCULATED ALLOWABLE DECAY RATE WAS 1.35 PSI/NIN.
HAXTHMUM,

CLOSURE ACTION, 9/15/86 - OPERATOR SUBTRACTION ERROR.
IELERIRTRSARIREILE R ELESSRRTTLRRILLLLSLLALLISRLLSRATITITXIISRINLSRLNSRLLLALRLR

ID: < 227.00> Issue(s): REQUIREMENTS : QA

Issue(s) cont.: DISCIPLINE :
Issue Source: ¢<S1-L FINDINGS PAGE 046 095

Operation:  <TEST b

Location: OPF >

Orb.No/HMission:  <099/51-L >

Hardware/Software: (SSME >

Reference Data: PRACA OMRSD

Description:

THE LEAK CHECK STEPS FOR TEST PORT #4, AFTER INSTALLATION OF THE PLUG, WERE
INADVERTANTLY OMITTED FROM THE OMI V1009.04. THIS IS A VIOLATION OF OMRSD
V41420.070.

CLOSURE ACTION, 9/15/86 - OMI V1009.04 REVISED
08 8303020t 301 00212t eteet it stibotionsitisiotetactatietzazet izttt ittt ttizeity

Issue(s) cont.: :
Issue Source: <51-L FINDINGS > PAGE 046 095

Operation:  <TEST b
Location: OFF >

Orb.No/Mission:  <099/5i-L >

ID: < 228.00> Issue(s): REQUIREMENTS

Hardware/Sof tware: (SSHE > PROTECTIVE COVERS
Refarence Data: PRACA OMRSD

Description:
SSHE PROTECTIVE COVERS WERE NOT INSTALLED AT TIMES REQUIRED BY REQUIREMENT
V41BW0.030. A REVISION TO THE REQUIREMENT IS NEEDED.

CLOSURE ACTION, 9/15/86 - OMRS CHANGE SUBMITTED (RCN KV7262)
P e e vl s2202eRssttrerettetiesiscstifittizeelscittnisscizeitsasisss SRsites
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ID: < 229.00> Issue(s): REQUIREMENTS

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 046 095

Operation:  <COUNTDOWN >

Location: PAD >

Orb.NofMission:  <099/51-L >

Hardware/Software: ¢SSHE >

Reference Data: PRACA OMRSD

Description:

REQUIREMENTS V41AU0.010, V41BU0.050,v418U0.060, V418U0.070, AND V418W0.030
CANNOT BE COMPLIED WITH DURING A 24-HOUR LAUNCH SCRUB TURNAROUND DUE TO LACK
OF ACCESS. A REVISION TO THE REQUIREMENT IS NEEDED.

CLOSURE ACTION, 9/15/86 - OMRS CHANGE REQUESTED (RCN KV-7175)
SEERRERRLLRTIIXTLRIITERIATERRITRLTATLLLIINLLRTSLARITLASAILRLASERLLLIALLRLALLELS

Issue(s) cont.: :
Issue Source: <S1-L FINDINGS > PAGE 046 095

Operation:  <TEST >

Location: WOPF >

Orb.No/Mission:  <099/51-L >

Hardware/Software: (SSHE ] FASCOS

Reference Data: PRACA OMRSD

Description:

THE FASCOS(FLIGHT ACCELERATION SAFETY CUTOFF SYSTEM) CHECKXOUT REQUIREMENT
V41AS0.050, WAS NOT COMPLIED WITH SINCE THE FASCOS WAS DELINKED. AN
EXCEPTION SHOULD HAVE BEEN PROCESSED.

ID: < 230.00> Issue(s): REQUIREMENTS : WAIVERS

CLOSURE ACTION, 9/15/86 - OMRS CHANGE SUBMITTED (RCN K¥7169-v41}.CLOSED LOOP IN
SRR R AL EER LR LE SRR NE RS LI RN LRSI LLSALLLSLALITAALLIIALLLRLILLLITARLLL

Issue(s} cont.: :
Issue Source: <Si-L FINDINGS > PAGE 046 095

QOperation:  <TEST b
Location: (e >

Orb.No/Mission:  <099/51-L >

Ib: < 231.00> Issue(s): REQUIREMENTS

Hardware/Software: <SSME > THRUST CHAMBER NOZILE
Reference Data: 1], 3 V1038

Description:

THE THRUST CHAMBER NOZZILE LEAK CHECKS ALLOWS NO LEAKAGE ON THE COLD WALL SIDE
(OMRSD v418Q.160) FOR FLIGHT. AT DFRF, THE OMI V1038 ALLOWS FUIZ LERKAGE FOR
FERRY FLIGHT. THE NOZILE WAS NOT LEAK CHECKED AGAIN BEFORE FLIGHT SINCE IT
WAS DONE AT DFRF. IF A LEAX HAD EXISTED, IT WOULD NOT HAVE BEEN DOCUMENTED.
THERE WAS ND FUZ2 LEAK REPORTED WHEN THLE CHECKS WERE DONE AT DFRF.

CLOSURE ACTION, 9/15/86 - OMI V1038 REVISED
FRLEEXILERRR S RN IR RS ERIRTERSAXRERRATLILITLLLLIARILLIALLLSATITILRLALLX



Issue(s) cont.: :
Issue Source: ¢51-L FINDINGS > PAGE 046 095

Operation:  <INSPECTION >
Location: KSC >

Orb.No/Mission:  <099/51-L >

ID: < 232,00 Issue(s): REQUIREMENTS

Hardware/Software: <SSHE b HUMIDITY INDICATOR
Refsrence Data: OMRSD V418Q.160

Description:

THE HUMIDITY INDICATOR INSPECTION REQUIREMENT V418U0.060 WAS NOT COMPLIED
WITH BECAUSE THE ENGINES WERE NOT IN THE CONTROLLED ENVIRONMENT SINCE THERE
1S A TRICKLE PURGE ON. THE REQUIREMENT NEEDS TQ BE UPDATED.

CLOSURE ACTION, 9/15/86 - OMRS CHANGE SUBMITTED (RCN KV7261)
ety et iR tettctotysactots ottt tefistetitacitiaciotsteetsteofsssitlests ]

ID: < 233.00> Issue(s): DISCIPLINE : TRAINING/CERTIF
Issue(s) cont.: : :

Issye Source: <51-L FINDINGS » PAGE 047 093

Operation:  ¢PROPELLANT >

Location: PAD

Orb.No/Mission:  <099/51-L >

Hardware/Software: ¢SSME > LH2 ORB/ET DISCONNECT VALVE
Reference Data: PRACA $0007

Description:
DURING 50007, AN INCIDENT INVOLVING THE LH2 17" DISCONNECT OCCURRED. THE OMRSD
REQUIREMENT OF 1 PSID IN THE MANIFOLD WAS VIOLATED IN THAT 6 PSID WAS PRESENT

CAUSING THE VALVE TO SLAM.(SEE SSME FINDING #1 AND SG007 INCIDENTS)

CLOSURE ACTION, 9/15/86 - OMI 63251 & V1149 TQ BE REVISED. S/W TO BE MODIFIED
TR e s ity eR et et iistieetietttobeestaciscitislssesceifiiisieitedss]

ID: ¢ 234.00> Issue(s): DISCIPLINE : QA
Issue{s) cont.: PROCEDURE : :

Issue Source: <Si-L FINDINGS > PAGE 047 094

Operation:  <PROPELLANT >

Location: <PAD >

Orb.No/Mission:  <099/51-L b

Hardware/Softuare: <SSME > LOX PREVALVE SOLENOID

Reference Data: PRACA

Description:

LOX PREVALVE SOLENOID LVB2 ON SSME NO.2(2020) HAD A HELIUM LEAX RATE WHICH
EXCEEDED THE ALLOWABLE (THIS WAS CAUSED BY A MATH ERROR.) SEE SSME FINDING 84.

CLOSURE ACTION, 9/15/86 - REVISE V1171
28203ttt iPs et ete e ettEstteistetlttetseiisiis it sssitectteitisitsis]

045



ID: ¢ 235.0@> Issue(s): MANAGEMENT : INTERFACE
1ssue(s) cont.: CONSTRAINTS : H

Issue Source: ¢(51-L FINDINGS > PAGE 848

Operation: <FLIGHT y

Location: {kSC >

Orb.No/Missipn:  <B99/51-L >

Hardware/Software: (ORBITER >

Reference Data: K/A

Description:

"IN FLIGHT ANOMALIES--DURING A SHUTTLE MISSION, IFA(IN FLIGHT ANOMALIES) ARE
GENERATED AND TRACKED BY THE SHUTTLE MISSION EVALUATION BROUP AT JSC. THIS
IFA LIST DOES NOT INCLUDE THE EXTERNAL TANK OR SRB ANOMALIES AND MAY OR MAY
NOT INCLUDE SSME ITEMS, BECAUSE MSFC 15 NOT A PART OF THE FORMAL IFA TRACKINE
SYSTEM.*

CLOSURE ACTION, 9/15/8B6 - SP1 SP-587 REVISION REQ'D. NSFC AGREED TO IFA REPORTG
FHEERE R EHE A M R R R H H A

10: ¢ 236.08) Issuels): PAPERWORK + CHANGE CONTROL
Issue(s) cont.: PROCEDURE : NANAGEMENT :

Issue Source: <51-L FINDINGS PAGE 948

Dperatian:  (BENERIC )

Location: {KsC >

Orb.Nao/Mission: ¢<@99/51-L >

Hardware/Softuare:{N/A >

Reference Data: PRACA PROBLEM REPORT

Description:

DURING THE PAPERWORX REVIEW OF PR'S, TPS'S, AND OMI‘S BY CVAS, THE FOLLOWING
MINOR HARDWARE CONFISURATION ANDMALIES WERE NOTED: PR v078-9-10-821Q(OMI STEPS
INCORRECTLY MARKED); PR FRC-9-18-8022(PART CHANGED BY DEVIATION WITHOUT PROPER
AUTHORITY); PR ECL-9-18-838R(CLAMP SUBSTITUTION ®ITHOUT PROPER ENGINEERING
DOCUMENTATION; PR v078-199917-@91 (THERMAL BARRIER SUBSTITUTION WITHOUT PMRB
APPROVAL) .

CLDSURE ACTION, 9/15/86 - SPI SP-519 REVISION RER'D. WAD SYSTEM TRAINING RER'D

CLOSURE ACTION, 9/15/86 - TRAINING FOR SP QA-819

CLOSURE ACTION, 1/5/87 - DISCIPLINE/SPI 5P-6@9 ENFORCENENT & ON MRB ITEMS '
HHEFH M R R E R R R R R H R R R

10: < 237.88> Issue(s}: REGUIREMENTS : QA

Issue(s) cont.: : :

Issue Source: (Si-L FINDINGS PABE 8c8

Operation:  {INSFECTION >

Location: ks€C >

Orb.Ko/Mission:  <899/51-L >

Hardware/Software: (SRB ) 0-RINBS

Reference Data: N/A

Description:

PTHE FIELD JOINT O-RINGS ARE NDT INSPECTED AT KSC PRIOR TO INSTALLATION. THEY
ARE SOURCE INSPECTED, LUBRICATED, AND DOUBLE BAGGED FOR SHIPMENT TD KSL.®

REVISED FEB.
046

CLOSURE ACTIDN, 9/15/86 - B-RINGS INSPECTED BY VENDOR. NO CORRECTIVE ACTION RER
FEHE ML R R E R R R R R E R R R R R R R R LR R

‘87



1 < 238.90) Issue{s): PROCEDURE REQUIREMENTS
Issuels) cont.: :

Issue Source: <Si-L FINDINES FABE 258
Operation:  {INSPECTION )

Location: {KSC >

Orb.No/Mission:  <B99/31-L >

Hardware/Software:{SkB ) FIELD JOINT CLEVIS

pLE LA

Reference Data: N/A

Description:

*THE INSTRUCTIONS FOR APPLICATION OF GREASE ABOVE THE FIELD JOINT CLEVISES DO
NOT ASSURE ADEQUATE CONTACT WITH THE METAL SURFACES PERMITTING RAIN TO ENTER
THE CLEVIS ON THE LAUNCH PAD®

s we

CLOSURE ACTION, 1/5/87 - OMI BS383 UPDATE FOLLOWING JOINT REDESIGN
FEEEREHEEEHEEEE SRR R AR HHE R R I R R e

10 < 239.08) Issue(s): PROCEDURE ¢ METHODS
Issye{s) cont.: QA :+ REQUIREMENTS :

Issue Source: ¢5i-L FINDINGS > PAGE 252

Dperatign:  (AGSEMBLY Y

Location: &KSC

Orb,No/Mission:  <B99/51-L )

Hardware/Software:<SRB ) FIELD JOINTS

Reference Data: N/A

Description:

INHERENT OUT-OF-ROUND CONDITIONS ARE FOUND IN THE AFT SEGMENT TO AT CENTER
SEGMENT FIELD JDINTS.

CLOSURE ACTIDN, 9/15/8b - SRB JOINT REDESIGN 1/W
FEPEREM R E M HE R R R R P HE R LR R S H R R R

10 < 240.00> Issue(s): REQUIREMENTS ¢ PROCEGURE
Issue(s) cont.: A + METHODS :

Issue Source: <51-L FINDINGS PABE 238

Operation:  CASSEMBLY >

Location: {Ks€

Orb.Nc/Mission:  <899/31-L )

Hardware/Sof tware: {5RB b FIELD JOINTS

Reference Data: N/A

Description:

SEGMENTS ARE MATED WITH AS MUCH AS .25 INTERFERENCE BETWEEN THE TANG AND THE
CLEVIS.

REVISED FEB.
047

CLOSURE ACTION, 9/15/86 - OMRSD FOLLOWED DURING MATING
B MRS REH R R R R LR F R H R R R R HE R R

'87



ID: € 241,000 Issue(s): METHODS : PROCEDURE

Issue(s) cont.: OA : REQUIREMENTS
Issue Source: <S1-L FINDINGS > PAGE 050
Operation:  <ASSEMBLY >

Location: <KSC >

Orb.No/Mission:  <099/S1-L >

Hardware/Software: <588 > FIELD JOINTS

Reference Data:  N/A

Description:

DURING MATING OF THE STS-33 RH SR8, THE OUT-OF-ROUNDNESS OF THE AFT CENTER 10
AFT BOOSTER WAS 0.216 AT 0" AND -0.393 AT 120"

CLOSURE ACTION, 9/15/86 - SRB JOINT REDESIGN I/
P P ettt ottt stestintetototictePeciieosseistifisttintitedstelististedsit]

ID: < 242.000 Issus(s): DESIGN : REQUIREMENTS
Issue(s) cont.: : :

Issye Source: <S1-L FINDINGS > PAGE 050

Operation:  <ASSEMSBLY >

Location: KSC >

rb.No/Mission:  <099/51-L >

Hardware/Software:<SRB b FIELD JOINTS

Refarencs Data: N/A

Description:

*WHILE THE AFT CENTER SEGMENT OF THE RH BOOSTER WAS LOCATED OUTSIDE THE VAS
DOOR, ON 12-5-85, THERE WAS A HEAVY RAIN STORN. THE MOTOR SEGMENT WAS NET
WITH WATER. WATER WAS REMOVED FROM ACCESSIBLE AREAS WITH A LINT FREE CLOTH.”

CLOSURE ACTION, 9/15/86 - OMRS REVIEW I/W
SEESEATRSIRSEEINLLLTLTEIELRRRRTTSRRITLRRRITLTALSSIESTLLTRSRTATIETLILATLLINAULS

Issue(s) cont.: :
Issue Source: <S1-L FINDINGS > PAGE 051

Operation:  CASSEMBLY )

Location: wsC >

Orb.No/ftission:  <099/51-L >

Hardware/Software:<SR8 > HOLDDOWN POST 32

Refersnce Data:  N/A

Description:

“HOLDDOWN POST #2 STUD DID NOT MEET STRETCH REQUIREMENTS DURING STUD TENSIONING
DUE TO NUT SINDING. THE STUD WAS REPLACED AFTER FULL STACK AND THE NEW STUD
TENSIONED SATISFACTORILY.®

ID: < 243.00> Issue(s): RELIABILITY t QA

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W
PT3eaet ettt ttitEotietiseiiet ottt it eiteilt ettt tRiofsizs it ittt



v

ID: < 244.00> Issue(s): DISCIPLINE : PROCEDURE

Issue(s) cont.: : :

Issue Source: <5i-L FINDINGS > PAGE 051

Operation:  <ASSEMBLY >

Location: K*kSC >

Orb.NofMission:  <099/51-L >

Hardware/Software:<SR8 > LEFT FWD CENTER SEGMENT

Reference Data: PRACA

Description:

THE LEFT FORWARD CENTER SEGMENT WAS DAMAGED AT THE RPSF DURING END RING REMOVAL
BOTH THE LEFT FORWARD CENTER AND RIGHT AFT CENTER SEGMENTS WERE REPLACED

PRIOR TO STACKING STS-33.

CLOSURE ACTION, 9/15/86 - SEE SRM HANDLING RING MISHAP INVESTIGATION
EEEIILLLEIRLARIELIEXLSRLRRAXTLRLLLSARSLIAXLLIAERSSIITLAIALRRAISILALLLLIIRLLS

Issue(s) cont.: :
Issue Source: <Si-L FINDINGS > PAGE 051

Dperation:  <REPAIR >
Location: KSC >

Orb.No/Mission:  <099/51-L )
Hardware/Sof tware: <SRB )

Reference Data:  N/A

Description:

INSULATION DEBONDS ARE SEALED AT THE SURFACE WITH NO METHOD FOR VERIFYING THE
DEPTH OF THE REPAIR.

ID: ¢ 245.00 Issue(s): QA : METHODS

CLOSURE ACTION, 9/15/86 - DEVELOP METHOD FOR VERIFYING ACCEPTABLE INSULATION
eersetsterettettstetottsestltietottatolistetitasittssseistsetizessit sttty

ID: < 246.00> Issue(s): TINE/CYCLE : QA
Issue{s) cont.: PROCEDURE : 0A :
1ssue Source: <51-L FINDINGS > PAGE 051

Operation:  <REPAIR >

Location: KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software: (SR8 b

Reference Data: N/&

Description:

"THE START AND STOP TIMES FOR A FEW PROCESSES REQUIRING TIME CONTROL WERE NOT
INCLUDED IN THE APPROPRIATE OMI, I.E., POT LIFE OF MATERIALS, PRESSURE DECAY
CHECKS, ETC.”

CLOSURE ACTION, 9/15/86 - REVISION TO OMI 85303
P DS L 18t s ettt ttettseeotetetPiestitRessotecifazizgiesessdatissistty

049



ID: < 247.00> Issue(s): REQUIREMENTS
Issue(s) cont.: :

Issue Source: <Si-L FINDINGS > PAGE 051
Operation:  <GENERIC >

Location: KSC >

Orb.No/Mission:  <099/51-L >
Hardware/Software: <SRB b

Reference Data: N/&

Description:

“THERE IS NO REQUIREMENT FOR A CONTROLLING DOCUMENT TO SEQUENCE TASKS WITHIN
THE OM’S.°

CLOSURE ACTION, 9/15/86 - TASKS SEQUENCED BY FLOW CHARTS
FISEERILTATLTRIIISERITBLLATLLIILLLLRILLLIALLLIITLSAXTTRRITIRRIATILRRIILLLLILILLL

ID: < 248.00> Issue{s): DISCIPLINE : PROCEDURE
Issue(s) cont.: PAPERWORK : :

Issue Source: <51-L FINDINGS > PAGE 051

Dperation:  <TEST )

Location: *KSC

Orb.NofMission:  <099/51-L >

Hardware/Software: (SR8 >

Reference Data:  N/A

Description:

“TASK DEVIATION LOG DOES NOT INDICATE EFFECTIVITY OF TEMPORARY DEVIATIONS.
THEREFORE, THERE IS NO FOOL-PROOF WAY TO DETERNINE IF A TEMPORARY DEVIATION IS
EFFECTIVE ON A GIVEN RUN.”

CLOSURE ACTION, 9/15/86 - REVISE SP SP-515. WAD TRAINING
BEALESEEE LSRR LRSI E SRS ISATASIALRIRLILSEIRLLISELRISRTTTILLAAALIRLLLLLY

ID: < 245.00> Issue(s): DISCIPLINE : PROCEDURE
Issue(s) cont.: QA : :

Issue Source: <S1-L FINDINGS > PAGE 051

Operation:  <GENERIC b

Location: *KSC

Orb.No/Mission:  <099/St-L >

Hardware/Softuare:<SR8 >

Reference Data: N/&
Description:
SEVERAL INSTANCES OF DEVIATIONS S8EING LOGGED OR INCORPORATED IMPROPERLY.

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-515. WAD TRAINING
IERTEASIRLATRELIEBRSRRSTRRRRIISRRALSARLRSLRRITRRRTIIRSAILRTLTLILLLLXALLSALRLLNL

0
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ID: < 250.00> Issue(s): QA : PROCEDURE
Issue{s) cont.: QA : :

Issue Source: <S1-L FINDINGS > PAGE 051

Operation:  (GENERIC p

Location: <KSC >

Orb.No{Hission: 099/51-L >

Hardware/Software:<SRB >

Reference Data: oMl 85303C, 85307¢C

Description:

OMI 8S305C. TASK 06 DEYIATION NUMBERING SYSTEM STARTED OVER AFTER A
DEVIATION REPLACED ENTIRE TASK.

CLOSURE ACTION, 9/15/86 - REVISE SPI'S SP-SiS & SP-519. OMI DEV TRAINING
o322t 3t o303 22 0t RR 2ot iRRo iRt ttta ttizeatisiitioatittesiitteiiizeiiis)

ID: ¢ 251.00> Issue(s): PROCEDURE

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 051

Operation:  <GENERIC )

Location: <KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<SR8 >

Reference Data: ONI 0M/85305,85307,85304 ,ETC.

Description:
REVIEW OF SEVERAL OM’S SHOWED OPPORTUNITIES FOR MINGR ENHANCEMENTS.

CLOSURE ACTION, 9/15/86 - REVISE OM’S 85305,85307,85304.0M1°S §5011,85003,55010
EEEAEELEERRERLLRRLSERILIIRRRATARLRRAS RIS RERRTRIILETRARTTILLRALSRLRXLLALLR

ID: ¢ 252.00) Issue(s): QA : DISCIPLINE
Issue(s) cont.: : :

Issue Source: <51-L FINDINGS > PAGE 051

Operation:  <GENERIC b

Location: <KSC >

Orb.No/Mission:  <099/5i-L >

Hardware/Software: SR8 b

Reference Data: oMI 0M/85305C

Dascription:

IN OM 85305C, RESISTANCE READING WAS RECORDED IN ERROR. STEP WAS IMPROPERLY
BOUGHT BY CONTRACTOR AND GOVERNMENT QUALITY CONTROL.

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W
033 ESRE et sRe0 it titeotsestetiostteatineitatiteittittestetitacictitesistedtsy
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ID: < 253.00> Issue(s): DISCIPLINE : REQUIREMENTS
Issue{s) cont.: QA : :

Issue Source: ¢(51-L FINDINGS > PAGE 051

Operation:  <GENERIC b

Location: «KsC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<SRB )

Refarence Data: oMl oM 85307C

Description:

SEVERAL JOB CARD SUPPORT REQUIREMENTS SHEETS (E.G., FOR TASKS 1, 2, AND 7)
WERE NOT UPDATED PER OM 85307C.

CLOSURE ACTION, 9/15/86 - JC SUPPORT REQ’MTS LISTED ON MICR

20223332283ttt t e tottotiiieioiiosoototitsetttttttitticsiot s sl

ID: < 254.000 Issue(s): REQUIREMENTS : TIME/CYCLE
Issue(s) cont.: PROCEDURE : :

Issue Sourse: <51-L FINDINGS > PAGE 051

Operation:  <GENERIC p)

Location: KsC >

Orb.No/Mission: <099/Si-L >

Hardware/Sof tware:<SR8 >

Reference Data: 0Nl

Description:

AN OMRSD REQUIREMENT CONCERNING TIME THAT DWV VOLTAGE CAN BE APPLIED T0
CERTAIN PINS NOT REFLECTED IN.OMI.

CLOSURE ACTION, 9/15/86 - REVISE QMI 85305
PEEEELEEIIRRE SRS ILERATILLLIILILAILLSRALISIIRLTTTILIRTIALLLITIXRIRATLLRATLNLR

ID: < 255.00) Issue(s): PROCEDURE
Issue(s) cont.: :

Issue Source: <5i-L FINDINGS PAGE 052
Operation:  <GENERIC >

Location: &sC

Orb.No/Mission:  <099/51-L >
Hardware/Software: (SR8 >

Reference Data: oMl

Description:
“0-RINGS ARE NOT IDENTIFIED 8Y FIND NUMBER IN THE OMI.”

CLOSURE ACTION, 9/15/86 - REVISE OMI B5303
ST e sttt s st et R it iassttototis iRttt fttistitosisdses s it sstsqt szt
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ID: < 256.00 Issue(s): QA : RELIABILITY
Issue(s) cont.: REQUIREMENTS :

Issue Source: <51-L FINDINGS > PAGE 052

Operation:  <INSPECTION b

Location: <KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware: <SR6 >

Reference Data: PRACA

Description:

“SEVEN OF TWENTY-TWO 0-RINGS THAT WERE STOCKED AT KSC, WERE REINSPECTED TO
TIGHTER CRITERIA AND WERE FOUND TO HAVE DR CONDITIONS.®

CLOSURE ACTION, 9/15/86 - OMRS REVIEW I/W
FEERXXRERRARSRARERSRRARIRRARSRSARERLIANERRTALRAALLLALITIIERTTLSRLRLILRLRIRLLR

ID: < 257.00> Issue(s): QA : DISCIPLINE
Issue{s) cont.: PROCEDURE : PAPERWORK :

Issue Source: <51-L FINDINGS > PAGE 052

Operation:  <INSPECTION >

Location: &*SC >

Orb.No/Mission:  <099/5i-L >

Hardware/Software: <SRB >

Reference Data: PRACA

Description: .

"OF ALL THE PAPER REVIEWED, THIRTEEN ITEMS HAVE DISCREPANCIES AGAINST THE SR8
OPERATIONS GROUP. THE BREAKDOWN IS AS FOLLOWS: (A) FOUR NERE DUE TO IMPROPER
PROCEDURES. EXAMPLE-TECHNICIANS WORKED THREE SEQUENCES AND SIGNED THEM OFF THE
CONSTRAINTS LIST THE FOLLOWING DAY. (B) FIVE DISCREPANCIES WERE LISTED TO
HUMAN ERRORS - TECHNICIANS WERE NOT PROPERLY FILLING OUT THE REQUIRED DATA
SHEETS AND JOB TASX CARDS. (C) FOUR ERRORS WERE FOUND IN WHICH STAMPS AND
SIGNATURES WERE MISSING, WORKX WAS ACCOMPLISHED, BUT NOT PROPERLY ACCEPTED BY
TECHNICIANS OR DISCREPANCY REPORTS WERE DISPOSITIONED AND JOB WORKED WITHOUT A
QUALITY ENGINEER’S SIGNATURE.”

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W

D300 e 0 0t0lesttt iy iRt raortystetretsesstitsototietetitiototisiepeisoiisposs:

ID: ¢ 258.00> Issue(s): QA : DISCIPLINE
Issue(s) cont.: PAPERWORK : :

Issue Source: <51-L FINDINGS > PAGE 052

Operation:  <INSPECTION >

Location: KKSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software: (SR8 >

Reference Data: PRACA

Description:

IN THE QUALITY DEPARTMENT, THE FOLLOWING MINOR RECORDKEEPING DISCREPANCIES WERE
NOTED, AND REQUIRE CORRECTIVE ACTION: (A) THE AS-RUN DEVIATIONS FOR A TASK WERE
NOT RECORDED AT THE END OF THE JOB CARD AS REQUIRED.--11 INSTANCES. (B) THE
STANDARD TECHNICAL PROCESS DATA SHEETS AND/OR MICR'S WERE EITHER COMPLETED IN-
CORRECTLY OR WERE MISSING DATA.--4. (C) SEQUENCES ON THE JOB CARD WERE NOT
BOUGHT-OFF.--2. (D) STAMPS WERE ILLEGIBLE.--1. (E) CHANGE WAS MADE TO RECORD-
ED DATA WITHOUT VERIFICATION OF WHO MADE THE CHANGE.--1. (F) BUY-POINTS, (DIPS
JAND (MIPS), IN SOME TASKS REQUIRE CHANGES OR ADDITIONS.--%.

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-515. WAD TRAINING. PAPER AUDIT I/W
EREIXS AR AL I XE IR L AR IR EXERRL LA LIRALAETLELTRARSRARLRLERTILTLTLATITILINR
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ID: < 259.00> Issue(s): PROCEDURE : QA
Issue(s) cont.: STANDARDS : :

Issus Source: <51-L FINDINGS > PAGE 052

Operation:  <GENERIC p

Location: &KSC

Orb.No/Mission:  <099/51-L >

Hardware/Software:<SRB p 6SE

Reference Data: OMI

Description:

71 ENGINEERING ACTION ITEMS WERE NOTED DURING THE MECHANICAL ENGINEERING RE-
VIEW. ALL GSE ACTION ITEMS WERE INCLUDED IN THIS TALLY. THESE ACTION ITEMS
GENERALLY FELL INTO TWO AREAS OF ATTENTION: (A) CLARIFICATION QR ENHANCEMENT
OF THE OMI. THERE ARE 34 [TEMS OF THIS TYPE. (B) ITEMS THAT NEED FURTHER
INVESTIGATION. THERE ARE 37 ITEMS OF THIS TYPE. EXAMPLES ARE --NO VERIFICATION
THAT QC SEALS ARE INTACT. --GN2 NOT TESTED FOR PARTICULATE AND MOISTURE PRIOR
T0 TEST.

CLOSURE ACTION, 9/15/86 - UPDATE OM’S 85303, 85304, 85306, 85308, 85309
T TIT e e a Rttt etttieastitiestatetiftt iRt testtistassestszasacisfit)

ID: < 260.00> Issue(s): PAPERWORK : PROCEDURE
Issue(s) cont.: QA : :

Issue Source: <51-L FINDINGS > PAGE 053

QOperation:  <GENERIC by

Location: st >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<SR8 b

Reference Data: ONI

Description:

OF THE ITEMS REVIEWED, PROCESS, PLANNING AND CONTROL(PPE&C) HAD THIRTEEN ITEMS
IN WHICH MISTAKES WERE FOUND. THE BREAKDOWN IS AS FOLLOWS: ({A) FOUR WERE
IMPROPER PROCEDURE. THIS INCLUDED DEVIATIONS NOT LOGGED ON TASK BUY-OFF CARDS.
{(8) NINE ITEMS WERE FOUND TO BE ERRORS CAUSED BY PPLC PLANNERS. ONE EXAMPLE
IS WHEN THE JOB BUY-OFF CARD AND THE TASK OM DID NOT AGREE AND THE PLANNER DID
NOT AGREE AND THE PLANNER DID NOT NOTICE THIS DISCREPANCY.

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W
ERSEEEREE NS SRR SRRRRERRXLRRRXIRSRXTSRRXLIRRTLIILLATILATLLLLLALILTALLRIRLILLL

ID: < 261.00) Issue(s): PAPERWORK : TRAINING/CERTIF
Issue(s) cont.: CHANGE CONTROL : PROCEDURE : DISCIPLINE
Issue Source: ¢Si-L FINDINGS > PAGE 103-106 (060-063)

Operation:  (GENERIC >

Location: «*sC >

Orb.Nofftission:  <099/51-L >

Hardware/Software:<N/A )

Reference Data: oMl PRACA

Description:

NORK AUTHORIZATION DOCUMENTS SUMMARY FINDINGS:

. VEHICLE PAPER REVIEWED{IPR/ORB/ET/SRB) 304 OF 304 (100%)
CAT.A(SIGNIFICANT PROBLEMS OR CONCERNS) 24 OF 304 (8%)
CAT.B(PROB/CONCERNS OF LESS SIGNIFICANCE REQUIRING 159 OF 304 (52%)

FOLLON-ON ACTION)

CAT.C(ND SIGNIFICANT PROBLEM/CONCERN) 121 OF 304 (40%)
. GSE PAPER REVIEWED(INCLUDING GSE IPR'S) 773 OF 789 (98%)
CAT.A 26 OF 773 (3%)
CAT.8 451 OF 773 (58%)
cat.c 296 OF 773 (39%)

P TS e st aral rt sttt et rtsretsreit st teetitesteteitesetiteitoteessstss
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ID: < 262.00) Issue(s): PAPERWORK : DISCIPLINE

Issue(s) cont.: PROCEDURE : QA
Issue Source: <5i-L FINDINGS > PAGE 064
QOperation:  (TEST >

Location: KSC

Orp.No/Mission:  <099/5i-L »

Hardware/Sof tware: <MPS > GH2 FLOW CONTROL VALVES
Reference Data: PRACA IPR3IIV-0088

Description:

IPR 33v-0088 -- ALL THREE MPS GH2 FLOW CONTROL VALVES WERE FOUND ENERGIZED,
SHOULD BE DE-ENERGIZED. ENERGIZED INADVERTANTLY DURING CALIBRATION OF ET
PRESSURE TRANSDUCERS. MPS PERSONNEL NOT INFORMED OF OPERATION.

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W

2933233238208 833 23023023388 ottt ioisisoteissfotitatestsietttiatipsosstesssd]

Issue(s) cont.:
Issue Source: <51-L FINDINGS > PAGE 064

Qperation:  <TEST >
Locatlon: KSC >

Orb.NofMission:  <099/51-L >

ID: < 263.00> Issue{s): DISCIPLINE T QA

Hardware/Software: <N/A ) PAYLOAD TESTING
Reference Data: PRACA IPRIIV-0142

Description:
IPR 33V-0142 -- PAYLOAD GSE CIRCUITRY BREAKERS WERE OPEN, SHOULD BE CLOSED.

P 33220280288320308283832 308001333883 33830322830030192333083 3082238323288 22222234
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ID: < 264.00 Issue(s): DISCIPLINE
Issuels) cont,: SAFETY : QA

1ssue Source: (S1-L FINDINGS PAGE Qb4
Operation:  (PROPELLANT >

Location: {KsC >

Orb.No/Mission:  <899/31-L >
Hardware/Software:<5RB ) HPU
Reference Data: PRACA IPR3IV-8187
Description:

IPR 33v-81B7 -- FLIGHT HALF POPPET MISSING FROM LM SRB TILT FILL @D. DURING
REPAIR HYDRAZINE LDAD SPILLED TO ATMOSPHERE.

DESIEN

R R R R R R R H R M HH R R R R R R R R R R R R R R HE R RE

1ID: < 265.8%) Issue{s): QA ¢+ DISCIPLINE
lssue(s) cont.: PROCEDURE + SAFETY :

lssue Source: {51-L FINDINGS > PAGE 8635

Operation:  (TEST ¥

Location: (PAD > PAD B MLP

Orb.No/Mission:  <@899/51-L )

Hardware/Software:{6SE ) GROUND PIC RACK CIRCUIT BRKS
Reference Data: PRACA IPRIIV-8223

Description:

IPR 33V-B223-- DURING THE PERFORMANCE OF ORDNANCE PIC CHECXS, IT WAS DETERMINED
THAT THE PIC CIRCUIT BREAKERS IN THE MLP HAD NOT BEEN CLOSED AS WAS CALLED

OUT PER PROCEDURE, SINCE THE PAD HAD BEEN CLOSED FOR THESE CHECKS, IT WAS
NECESSARY TO SEND PERSONNEL BACK INTD THE PAD TO CLOSE THE BREAKERS. NO HARD-
WARE DAMAGE RESULTED FROM THIS PROELEM,

FEHREE RS H PR R R R R R R R R R R R R L R R R R R R R 44
ID:  ( 2656.08} Issue(s): REQUIREMENTS + WAIVERS

Issue(s) cont,: H

Issue Source: {(Si-L FINDINGS > PAGE 845
Qperation:  (PROPELLANT >

Location: (PARD >

Orb.No/Mission:  <@99/31-L >

Hardware/Sof tware: (PONER ? PRSD
Reference Data: PRACA IPRIIV-0227, PR 578-0617-2-0149
Description:

1PR 33v-8227-- PRSD LO2 DEWAR VACUUN LOSS. DURING MONITORING OF THE DEMAR
VACUUM, IT WAS NOTED THAT THE VACUUM HAD GONE FROM BELOW 25 MICRONS, THE OMRSD
REGUIREMENT, TO ABOVE 120 WICRONS. THE SYSTEM WAS USED IN THAT CONFISURATION
FOR ST5-33 PRSD LOADING. NO BAIVER WAS REQUESTEL.

R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R L EE



ID: < 267.000 Issue(s): REDUIREMENTS :
Issuefs) cont,: :

lssue Source: <3i-L FINDINGS > PABE 865

Operation:  <INSPECTION Y

Location: {KSC >

Drb.No/Mission:  <899/31-L ?

Hardware/Software:{SSHE ? POBD LINE

Reference Data: N/A TPS ME2023-9-18-839
Description:

MSFC REQUEST H@275 - SSME POGSD LINE INSPECTION. SSME 2023 WAS INSPECTED PER
TPS ME2023-9-18-839. THE TPS DID NOT SPECIFY THE MAXIMUM ALLOMABLE CHAFFING
DEPTH WHICH WAS CALLED OUT DN THE REQUEST. CHAFFING WAS DOCUMENTED ON THE TPS

, ASSESSED AS BEING WITHIN THE OMRSD REQUIREMENT, AND THE TPS WAS THEN CLOSED.
ND PR WAS TAKEN OR REQUIRED ON THE CONDITION AND THE REQUEST RESPONSE INDICATED
THAT NO PROBLEMS WERE FOUND. THE OTHER TWO SSME'S WERE CHECKED AND PROBLEMS
IDENTIFIED.

SRR EE R R MR R R R R R E E R R R R R R R R R R R R R R R R R E R R R R
10: < 268.08) lssuels): @A DISCIPLINE

Issuets) cont,: :

Issue Source: <51-L FINDINGS ° PAGE Q43

Operation:  <INSPECTIDN >

tocation: KSC >

Ort.No/Mission:  <@99/51-L )

Hardware/Software; (STRUCTURE >

Reference Data: PRACA PR MEQ-99-18-83923%
Description:

ROLL OF TAPE FOUND INSIDE RM MAIN LANDING GEAR DDOR AFTER OPF CLOSEOUT
INSPECTION. TAPE WAS NOT DISCOVERED DURING CLOSEQUT INPECTION.

R AR R R R R R R LA R R R R N R R R R R AR R R HE F R R IR H R R R R AR R R R R R 4R

10: < 269.88 ]ssuef{s): DISCIPLINE + REQUIREMENTS
Issue(s} cont.: PROCEDURE + PAPERWORK :

lssue Source: <(5i-L FINDINGS > PAGE 864

Operation:  (TEST J

Location: (KSC >

Drb.No/Mission:  <B99/31-L >

Hardware/Software: (HPS > VACUUN JACKETED LINES

Reference Data: onl JOB CARD Vv41-1082/V9018

Description:

READINGS ARE TAKEN PERIODICALLY ON THE MPS VACUUM JACKETED LINES IN THE ORBITER
AFT. THE JOB CARD WHICH RECORDS THE READINGS DOES NOT SPECIFY THE OMRSD LIMITS
NOR DOES THE PROCEDURE (V9@1B) WHICH CALLS UP THE JOB CARD. THE RESULTS ARE
FORWARDED TO ENGINEERING FOR REVIEW BUT NOWHERE IS THERE ANY DIRECT TIE TD THE
SPECIFICATIONS, OR VERIFICATION THAT THE SPECIFICATIONS ARE MET,

FEE R R PR R R R R E AR P R R R R R P R R P R R R R FR R R R R R
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D: < 270.29) Issue(s): DESIGN ¢ METHODS

Issuels) cont,: : :
Issue Source: (S1-L FINDINGS PABE 866

Operation:  (TEST )

Location: {CRBITR} OPF, PAD
Orb,No/Mission:  (899/51-L )

Hardware/Software: (MPS ) LHZ PURGE BARRIER
Reterence Data: onl V1149 TASK 8

Description:

INVESTIGATION OF WATER IN THE AFT RESULTED IN DETERMINING THAT THE INTENTIONAL
"SLITTING" OF THE LH2 PURGE BARRIER TO COMPLETE OMI V1149 TASK 8 (MPS LEAX
CHECKS) WAS THE CAUSE. TASK B IS NORMALLY COMPLETED IN THE VAB, AND NO DESIGN
PROVISIONS ARE MADE FOR WEATHER PROTECTING THE LH2 PURGE BARRIER AREA SHOULD
THIS TASK BE DEFERRED TO THE PAD; A FREQUENT DCCURENCE.

R R R R R R R R R M R R E R L R R R L R R R R E R HE LR S MR R AL HHH H R HE 1 EH

1 <271 lssue{s): PAPERWORK : PROCEDURE
lssuels) cont,: SAFETY + DISCIPLINE :

]ssue Source: ¢51-L FINDINGS PAGE Bb6

Operation: <TEST y

Location: {KSC

Orb.No/Mission:  <#99/51-L ?

Hardware/Software:<ET b TUMBLE SYSTEM

Reference Data: OnI ET-26-T1251{F

Description:

ET-26-T12S1F - ET TUMBLE SYSTEM CHECKS . THE REVIEW OF THIS OMI REVEALED
SIGNIFICANT PAPERWORK PROBLEMS ON A CRITICAL SYSTEW, DEVIATIONS DID NOT HAVE
SAFETY SIGNATURES AND OTHER SIGNATURES WERE INCONSISTENT, SEVERAL OF THE
DEVIATIONS WERE VERY OLD INGICATING THAT THE OMI WAS IN NEED OF UPDATINS.

FEEI R R R R R R L RS R R R R R R R RO R R R R E R H R R R R R H A E M I M HEE 12
10: < 272.8®) lssue(s): DISCIPLINE : METHODS

Issuels) cont,: PROCEDURE : :

Issue Source: <31-L FINDINGS PABE Q64

Operation:  (REPAIR >

Location: (V&g >

Orb.No/Misgion:  <899/5{-L )

Hardware/Software:<ET b ORBITER

Reterence [ata: PRACA PR'S ET-24-T5-8048,2049,0870,0071
Description:

PR'S ET-24-T5-0068,004%,08070,0071 - ET THERMAL PROTECTION DAMABE. THMESE PR'S
DOCUMENT AND REPAIR ET TPS DAMABE WHICH OCCURRED DURING ORBITER/ET MATE. HEAVY
TOOLS ARE USED [N THIS CONFINED AREA BETWEEN THE ORBITER AND THE ET DURING
MATING AND DAMAGE OFTEN OCCURS DURING THIS QPERATION.

R R I R R A R R R L R R R R R R E R 1A

058



1D < 273.08> Issue(s): PROCEDURE + METHODS

Issue(s) cont.: MAINTAINABILITY : PAPERWORK :

Issue Source: {51-L FINDINGS PAGE 866

Operation:  (REPLACEMENT/LRU >

Location: ks€ >

Orb.No/Mission:  <899/51-L )

Hardware/Scoftware: (SRB ? AFT IEA

Reference Data: LB OMI SB-BI-B26-B51BB

Description:

SRB-OM1 SB-B1-9246-B5182 - SRB AFT IEA REPLACEMENT. THIS OMI IS USED WHENEVER
REPLACEMENT OF THE [EA IS REQUIRED. A REVIEW OF THE OMI REVEALED THAT THERE
ARE 26 OUTSTANDING DEVIATIONS AMOUNTING TO 46 PABES. THIS INDICATED THAT THE
OMI 15 BADLY IN NEED OF UPDATINE.

HER AR R R R R E R R R R R LR R R R R R E L R R R R R L R R P A R R H R E R EEE
10 ¢ 274,80 Issue(s): MAINTAINABILITY :+ ACCESSABILITY
lssuels) cont.: 04 :

1ssue Source: (S51-L FINDINGS PAGE Bbé
Operation:  <REPLACEMENT/LRU >

Location: {KSC >

Orb.No/Mission:  (B99/51-L ?
Hardware/Software: (SRD > LH IEA
Reference Data: PRACA SRB DR SB-BI-@26L-9E82

Description:

SRE-DR SB-B1-B25L-8082 - MISSING KSNA ON LH IEA. THIS DR WAS TAKEN AFTER
REPLACEMENT OF THE LH IER WHEN [T WAS DISCOVERED THAT KGNA HAD NOT BEEN APPLIED
AT ONE MATING AREA OF THE IEA TO THE SRB. THE APPLICATION OF XSNA SHOULD HAVE
OCCURRED FOLLOWING [EA REFLACEMENT BUT WAS MISSED IN THIS AREA DUE TO ACCESS
PLATFORM OBSTRUCTIONS. THE MISSING KSNA WAS NOTED ON THIS DR AND WAS INSTALLED.

PR PR R R R R R P R R R R R R R F R R R R R L R R R R R R R AR AR R R R R E 2 EE

ID: < 275.B0) Issue(s): DA : DISCIPLINE
Issuel(s) cont,: : :

Issue Source: ¢51-L FINDINGS PABE 867

Operation:  ¢ASSEMBLY >

Location: {KSC >

Ork.No/Mission:  <899/31-L >

Hardwuare/Software: (5RB } CONFINED DETONATING FUSE(CDF)

Reference Data: PRACA SRB PR 5B-BI-026L-0804

Description:

SRB-FR SB-BI-026L-8284 - CDF CONNECTION INCORRECT. THIS PR WAS TAKEN WHEN IT
WAS DISCOVERED DURING TUNNEL COVER INSTALLATION (BS324 TASK 11) THAT THE CDF
WAS SAFETY WIRED BACKWARDS AS PART OF FINAL ORDNANCE CONKECTIONS. THE PRDBLEM
WAS CORRECTED ON THIS PR,

R R R R E R F L R R R AR R R R L R R L R R H R R LA ER
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1D: < 275.88> Issuels}: WAIVERS ]
Issuels) cont.: PAPERWORK » DISCIPLINE :

Issue Source: (51-L FINDINGS > PAGE 847

Operation:  CINSPECTION >

Location: KSC >

Orb,No/Mission:  ¢(B99/51-L >

Hardware/Softuare: (SRB ? IGNITOR 5%A

Reference Data: PRACA SRB PR SB-BI-826L-00B4/@256R-20EE

Description:

SRB-PR SB-B1-026L-2984/826R-8898 --SRB IGNITOR SkA CERTIFICATION NOT AVAILABLE.
THESE PR'S WERE TAKEN WHEN IT NAS NOTED THAT PROPER SIGNATURES WERE NOT AVAIL-
ABLE ON THE PYRDTECHNIC LOT CERTIFICATION COVER SHEETS. THIS I5 A RECURRING
PROBLEM ON SYA’S DELIVERED TO KSC. A WAIVER WAS PROCESSED, AND PROPER
SIGNATURES WERE FINALLY OBTAINED.

FEHEA R T R R R R R R R R L R R R R R R R R R R R R R R H R H R H R R R RO R

10: < 277.800 Issue(s): DISCIPLINE + PAPERWORK
lssuels) cont,: QA : :

lssue Source: <51-L FINDINGS PAGE @67

Operation:  (ASSEMBLY ¥

Location: {PAD >
Orb.No/Mission: <899/51-L Y

Hardware/Software:<TPS )

Reference Data: PRACA

Description:

*PAD TPS H78-8534-2-8180 -- TDRS FILLER PLATE INSTALLATION. THIS TPS INSTALLED
THE FILLER PLATES ADJACENT TO THE FLIGHT PAYLOAD WITHOUT REQUIRED NASA
SIGNATURES ON THE TPS, AN INDICATION OF IMPROPER PAPERWORK FOR WORK PERFORMED
ON A CRITICAL SYSTEM.®

A E R R EE R R E R R R R HEHEE E R R R L EE HH H FE R R R LR R A HEH
10: < 278.000 lssue(s}: REQUIREMENTS + PROCEDURE

Issuets) cont.: INTERFACE :

Issue Source: {5i-L FINDINGS PABE B67
Operation:  CRSSEMBLY >

Location: (VAB >

Orb.No/Mission:  <B99/51-L )
Hardware/Softuare:<ORBITER ); ET MATE
Reference Data: ont DMl S98ad
Description:

*0K] SP@B4 - DRBITER/ET MATE. ENGINEERING DIRECTIONS ARE NOT PROPERLY WRITTEN
FOR THIS VERY CRITICAL OPERATION. VERY FER [NSTRUCTIONS ARE BIVEN FOR MATING
INTERFACES SUCH AS THE LO2/LH2 MONOBALLS. OMRSD REQUIREMENTS ARE NOT CLEAR OR
ARE HARD TD UNDERSTAND.®

HHEHE R R R R R R R R R F R L F R R R AR R R L R F R R R H R RIS
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ID: < 279.000 Issue(s): PROCEDURE : QA

Issue(s) cont.: DISCIPLINE
Issue Source: <5i-L FINDINGS > PAGE 067

Operation:  <PROPELLANT >

Location: PAD > PAD 8
QOrb.No/Mission:  <099/51-L >

Hardware/Software: <GSE p PROPELLANT LOADING
Reference Data: (1], }¢ ONMI 50024

Description:

“OMI S0024 - PRELAUNCH PROPELLANT LOAD. THERE ARE MANY PAGES OF DEVIATIONS
MAINLY CONCERNED WITH CORRECTING THE OMI FOR PAD 8. SEVERAL QC “BUY" STEPS
NERE BOUGHT BY ANOTHER ORGANIZATION. THIS INDICATES IMPROPER PAPERWORK CLOSURE
FOR A CRITICAL OPERATION.”

b3 20320 2000808200000 020003 0233020200302 3030220 302030000203 303030¢%2¢2032883¢8382¢34

Issue(s) cont.: :
Issue Source: <5i-L FINDINGS > PAGE 067

Operation:  <ASSEMBLY >

Locat:on: VR8>

Orb.No/Mission:  <099/SI-L >

Hardware/Software:<STRUCTURE » PAYLORD BAY

Reference Data: N/A LOGBOOK ENTRY

Description:

“LD6 800X ENTRY - SLIDING OR ROLLING NOISE HEARD IN ORBITER DURING ORBITER
LIFT 70 VERTICAL. DURING THE RAISING OF THE ORBITER TO VERTICAL FOR MATE WITH
THE ET, A “SLIDING™ NOISE WAS HEARD 8Y ONE OF THE CRANE CREW MEMBERS WHICH
SEEMED TO COME FROM THE PAYLOAD BAY. NO WRITTEN DOCUMENTATION WAS MADE ON THIS
POTENTIAL PROBLEM. YHE PLB WAS INSPECTED AT THE PAD AFTER THE PLBD’S WERE
OPENED WITH NO ANOMALIES FOUND."

ID: < 280.00> Issue(s): DISCIPLINE : PAPERNWORK

1220t P et s el iteitot ettt tnsttotessotstosiotitesistotesiiistss]

ID: ¢ 281.00> Issue(s): CA : DESIGN

Issue(s) cont.: CONSTRAINTS
Issue Source: <51-L FINDINGS > PAGE 066

Operation:  <TEST y
Location: KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<SRB > SR8 RECOVERY SYSTEM BATTERY
Reference Data: PRACA 1PR 33V-~0087

Description:

“IPR 33V-0087 -- LH & RH SRB RECOVERY SYSTEM BATTERY TEMPERATURES CANNOT BE
MEASURED, DURING 50008 SHUTTLE INTEGRATED TEST IT WAS NOTED THAT THE SRB
BATTERY TEMPERATURES COULD NOT BE READ. INVESTIGATION REVEALED THAT THE FORWARD
ASSEMBLIES WERE DELIVERED FROM THE 8PC WITH MISSING CONDUCTORS IN THE CABLES.
THE 8PC HAD WORKED A MSFC MODIFICATION WHICH HAD INADVERTANTLY DELETED THE
CONDUCTORS. CONDUCTORS WERE ADDED PER FEC TO CORRECT THE PROBLEM."

CLOSURE ACTION, 9/15/86 - SPI TRAINING, WAD TRAINING
AR LRI I A LSRRI SRR I LI IXA LRSI S ITIRLIRLLINLIRLLLLLLAR
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10: < 282.80> Issue(s): DESIGN : 0A
Issuels} cont.: DISCIPLINE : :
Issue Source: (51-L FINDINES > PAGE 848

Operation:  <TEST )

Location: Pad > PAD B

Orb.No/Mission: (B99/51-L

Hardware/Software:<BSE ) ELECTRICAL PONER SUPPLY
Reference Data: PRACA IPR 33v-0897

Description:

“IPR 33v-8097 -- MAIN C MWOTOR SWITCH (HARDMIRE) INDICATES ON, SHOULD BE OFF,
DURING ORBITER INITIAL POKER UP ATTEMPTS AT PAD B, ONE GSE POWER SUPPLY WOULD
NOT TURN ON. INVESTIBATION REVEALED A SHORT IN ONE PART OF THE GSE AND ELECTRI-
CAL PATCHING PROBLEMS IN ANOTHER AREA.THE IPR MAS UPGRADED TO PR SS523B-8044 AND
JUNPERS NERE ADDED TO THE SYSTEM TD CORRECT THE PROBLEM ALDNG WITH A REPAIR OF
THE SHORTED WIRING. DOCUMENTATION OF THE JUMPERS WAS NOT ACCOMPLISHED THROUGH
DESIGN ENGINEERING. THE SYSTEM PERFORMED NOMINALLY THROUGH THE REMAINDER OF THE
FLOW.*

I A LR EH  H R R R R R R L R R R R R
1D: < 283.88 Issuels): DESIGN INTERFACE

Issue(s) cont.: :

Issue Source: <51-L FINDINGS PAGE @48
Operation:  <FAULT ISOLATION >

Location: &sC >

Orb.No/Mission: ¢B99/51-L >

Hardware/Software: {65E } LH2 SKID INLET
Reference Data: PRACA IPR 33v-0187
Description:

*IPR 33v-8187 -- LH2 SKID INLET INDICATING IMPROPER READING. TROUBLESHOOTING
OF THIS PRCBLEM REVEALED AN INCOMPATIBILITY BETMEEN THE GSE TRANSDUCER AND THE
CABLING T0 THE TRANSDUCER. THE IPR WAS UPGRADED TO PR 572-2812-2-8039 AND A
SPARE CABLE WAS LOCATED IN THE GSE WHICH WAS COMPATIBLE WITH THE TRANSDUCER.
THE NEW CABLE/TRANSDUCER CONFIGURATION REQUIRED ELECTRICAL JUMPERS 70 PROPERLY
ROUTE THE SIGNAL AND THESE JUMPERS WERE INSTALLED, THE SYSTEM THEN DID PERFORM
PROPERLY. HONEVER, NO DESIGN ENGINEERING CONCURRENCE WAS OBTAINED DN THIS
CONFIGURATION CHANGE.®

AR R AR R R R R R R R R R R R R R R AR R R T R R R R R R R R R

ID: ¢ 284800 lssue(s): QA H
Issue(s) cont,: H :
Issue Source: {51-L FINDINES > PAGE @48

Dperation:  <TEST Y

Location: KSC >

Orb.No/Mission:  <B99/5i-L >

Hardware/Sof tware: (GSE } HYPERGOLIC BSE

Reference Data: PRACA IPR 33v-0114/0168

Description:

*IPR 33V-B1i6/81468 - HYPERGOLIC GSE LEAKS. THESE IPR'S WERE TAKEN ON LEAKS IN
THE HYPER GSE. INVESTIGATION REVEALED THAT BUTYL RUBBER D-RINGS HAD BEEN
INSTALLED IN THE SYSTEM BY THE INSTALLATION CONTRACTOR RATHER THAN TEFLON
0-RINGS. THE 0-RINBS WERE REFLACED WHICH CORRECTED THE PROBLEMS. IT WAS DECIDED
NOT T0 COMPLETELY TEAR DOWN THE LOADING SYSTEM TD LODOK FOR THESE TYPE D-RINGS,
RATHER TO DEAL ¥1TH THEN ON A CNE-FOR-ONE BASIS.®

B R AR R R R R R R R R R SR P R R R E R R R R SR R R R R R R R R F R 1 HE
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10: < 285.08> Issue(s): DA

Issue(s) cont.: :

Issue Source: <Si-L FINDINES PAGE @48

Operation: <TEST >

Location: <PAD > PAD B

Orb,No/Mission:  <B99/51-L )

Hardware/Software: ¢6SE ) HYPER GSE HELIUM @D VENT LINE
Reference Data: PRACA IPR 33v-8153

Description:

*IPR 33V-B153 -- BLONING LEAK ON HYPER GSE HELIUM QD VENT LINE. INVESTIGATION
OF THIS PROBLEM REVEALED THAT A PNEUMATIC JUMPER HAD BEEN INSTALLED BY THE
INSTALLATION CONTRACTOR AND CAUSED THE LEAX PROBLEM. THE JUMPER WAS REMDVED AND
THE SYSTEM DPERATED NOMINALLY. THE WYPER HOT FLONS WHICH HAD BEEN PERFORMED
EARLIER DID NOT USE THIS PORTION OF THE SYSTEM AND THEREFORE THE JUMPER WAS

NOT DETECTED UNTIL CRBITER LDADING OPERATIONS WERE STARTED.®

LR E R R R E R R S R H R R R R R L R R H RS H R R R R LR E R E R R F R R R R RS

10: ¢ 286.22% Issuels): QA + DISCIPLINE
lssue{s} cont,: : H

lssue Source: (S1-L FINDINGS > PAGE @48

Operation:  (TEST >

Location: {kS€C >

Drb.No/Mission:  <899/51-L >

Hardware/Software:<6SE > HYPER 6SE OXIDIZER TANK REGULATOR
Reference Data: PRACA IPR J3Iv-B167

Description:

“IPR 33v-B147 -- HYPER BSE DYIDIZER TANK DID NOT PRESSURIZE PROPERLY.
INVESTIGATION REVEALED THAT A BSE REGULATOR WAS NOT SET PROPERLY CAUSING THE
TANK PRESSURE 10 BE 70O LOW., THE RESULATOR WAS RESET TO THE PROPER PRESSURE AND
THE SYSTEM PERFORMED NOMINALLY., THE REGULATOR HAD BEEN PROPERLY SET DURING THE
PREPARATIONS FOR THE TEST BUT HAD SOMEHOW BEEN BACKED OFF PRIOR TD TEST START"

FEFEEE R FEEECE RN R R F R EE R R R EF LA R IR R R R R R R R R
1D: < 287.82) Issueis): CHANGE CONTROL ¢ SAFETY

Issuels) cont.: :

lssue bource: ¢51-L FINDINGS > PAGE 849
Operation:  <TEST Y

Location: <KSC >

Orb.No/Mission:  <(899/51-L )
Hardware/Software: (SOF TWARE ) SSME CONTROLLER MEMORY

Reference Data: PRACA IPR 3Iv-2207

Description:

*IPR 33v-B287 -- UNSCHEDULED VENTING DURINE SSME PONER DOWN, DURING PONER DOWN
OF SSME'S 2 & 3, PNEUMATIC VENTING OCCURRED FROM THE ENGINES. INVESTIGATION
REVEALED THAT THE CONFIGURATION OF THE CHECKGUT OVERLAY RESIDING IN THE 5SME
CONTROLLER MEMORY CAUSED THE PROBLEM. THE CONFIGURATION WAS NOT PDSSIBLE DURING
THE COUNTDONN SINCE THIS SOFTWARE 15 OVERWRITTEN BY THE FLIGHT SOFTWARE, THIS
COULD ALSD RE CONSIDERED A SAFETY PROBLEM™ SINCE VENTING CANNOT BE PREDICTED

AND THE AREA WOULD NOT BE CLEARED FOR THE VENTING DFERATION (PGTENTIAL B2
DEFICIENCY).®
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10: < 288.@82: Issuefs}: PROCEDURE : REQUIREMENTS
Issueic) cont.: : :
1ssue Source: /5i-L FINQINGS PAGE @49
Dperation:  CASSEMBLY ¥
Location: ¥sC
Orb No/Missign:  <3%5/5l-L Y
Hardware/Softuare:{SRB b SRE FORWARD 1EA CODE PLUBS
Reference Data: PRACA SRE PR SB-BI-824-0804
Pescription:
*PR SB-BI1-B26-0824 -- SRE FORWARD IEA CODE PLUGS NOT SAFETY WIRED. THE PR WAS
GENERATED SINCE THE CONFIGURATION CALLED GUT DID NOT REBUIRE SAFETY WIRE EVEN
THOUBH THOSE TYPE CONNECTORS SHOULD BE SAFETY WIRED, THIS CONDITION WAS
CONSIDERED ACCEPTABLE FOR FLIGHT, HOMEVER, CLOSEQOUT PHOTOS REVEALED THAT THE
CONNECTORS WERE SAFETY WIRED EVEN THOUBH THE CALLOUT WAS NOT THERE.®

FERERE R E AR R R R R R AR AN R F R HE R R R R R E R R E R R RS R R E R R R R R R R R 4E
1D: < 289.089) Issyefs)s DESIBN : CHANGE CONTROL
lssuels) cont.: : :
Issue Source: ¢91-L FINDINGS PAGE B49
Operation:  <COUNTDOWN >

Location: {FAD

Orb.Na/Mission:  <B99/51-L )
Hargware/Software: (SRR ? SRE HDP
Reference Data:  OMI SRB ORI BSZR6, TASK 27

Description:

*SRE OMI BS304, TASK 27 -- SRB ADP C[LOSECUT FOR LAUNCH. THIS OFD w43 DEVIRTED
TO CHANES THE CONFISURATION OF THE HOLD DOWN FOST BLAST SMIELDS FOR LAUNCH. THE
NEW CONFIGURATION WAS DISCUSSED AT THE S7z-73 LAUNCH REALINESS RZVIENW BUT
FORMAL ENSINEERING WAS NOT avo i ABLE FOR THE CFERATIONS. VERBAL ABREEMENTS NERE
REACHED AND FLUR COF THE BLAST SHIELDZ WERE ®QLIFIED. FOST LAUNCE INSPECTION
REVEALED THAT THE [7EMC INZOQRPCIRATED FOR THE MOD WERE BLOWN AWAY AT LAUNCH.®

EEF R R E R F R R R R R R P E R R R R R E R R A R E AR C R R R R R R E R R R R E LR EE

£ 290,880 Issuets): QA : STANDARDS
lesue(s) cont.: DISCIFLINE + REQUIREMENTS :

1ssue Source: ¢S1-L FINDINGS PAGE 849

Operation:  <{COUNTDOWN Y

Location: (PAD >

Orb.No/Mission:  <@899/5i-L >

Hardware/Software:<ET ) L0Z PAD VACUUM JACKETED SECTION
Reference Data: 0Nl ET O] 572-8813-2-66102

Description:

“tT OM] §72--BB13-2-64182 -- LO2 PAD VACUUM JACKETED SECTION CHECKS. THIS Om!
MONITORS AND RECORDS THE VACUUM READINGS ON VARIOUS VACUUM JACKETED LINES IN
THE LD2 LOADING SYSTEM. RECORDINGS OF THE VACUUM INDICATE THAT SOME LINE
SECTIONS WERE OUT OF SPECIFICATION.; NO PR'S WERE TAKEN ON THESE CONDITIONS
AKD NG RATIONALE WAS PROVIDED AS TO WHY THESE CONDITIONS WERE ACCEPTABLE. ET
LCADING DURINS COUNTDOWN WAS NOMINAL.®

B R R R R R R R R R R R R R R R R R R R R R R R P R L R R R R R R R R R R R
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10 < 291.8® Issue{s): REDUIREMENTS + DISCIPLINE
Issue{s) cont.: : :

Issue Source: (SI-L FINDINGS > PAGE 069

Dperation:  <COUNTDOWN Y

Location: {PAD > BLP

Orb.No/Mission:  {B99/51-L Y

Hardware/Software: {G5E ) KLP VACUUM JACKETED LINE
Reference Data: L) KLP OM] 66203

Description:

*MLP OM] 66283 -- NLP VACUUM JACKETED LINE CHECKS. THIS OMI MONITORS AND
RECORDS THE VACUUM READINGS ON VARIOUS VACUUM JACKETED LINES IN THE LO2
LDADING SYSTEM. RECORDINGS OF THE VACUUM INDICATE THAT SOME LINE SECTIONS
WERE OUT OF SPECIFICATION. NO PR’S WERE TAKEN ON THOSE CONDITIONS AND NO
RATIONALE WAS PROVIDED AS TD WHY THESE CONDITIONS WERE ACCEPTABLE. ET LOAD-
ING DURING COUNTDONN NAS NOMINAL.®

B R R R R R R R R R R R F R R R R R R B E R R R F RN SRR HH R R R R R E
10: < 292,90 Issuef{s): DISCIPLINE : CHANGE CONTROL
Issuels! cont.: QA 1 PAPERWDRK :

Issue Source: <5!-L FINDINGS > PAGE 078

Operation:  <TEST )]

Location: (PAD >

Drb.No/Mission:  <B99/31-L i

Hardware/Software: (6SE ) ET VENT LINE

Reference Data: PRACA PAD PR 572-8697-12-2-808!
Descriptian:

*PAD PR 572-0697-12-2-88B1 -- UNABLE TO CONTROL ET VENT LINE PRESSURE.
CONFIGURATION OF THIS SYSTEM WAS CHANGED BY INSTALLING FILTERS WITHOUT
PROPER SIGNATURES AND WITHOUT INDICATION OF DE CONCURRENCE. & TEST BAGE
WAS INSTALLED WITHOUT INDICATION THAT IT WAS EVER REMOVED FROM THE SYSTEM.
THE PAPERWORK NAS BADLY WRITTEN MAKING [T DIFFICULT TG DETERMINE THE FINAL
SYSTEM CONFIGURATION."

R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R HEEY

I10: < 293.00> Issue(s): CHANGE CONTROL : QA
Issue{s) cont.: DISCIPLINE : CONSTRRINTS :
Issue Scurce: (S1-L FINDINGS PAGE @78

Dperation: <N/A >

Location: ks€ >

Orb.No/Mission:  (B99/51-L )

Kardware/Software: (N/A ¥ CATRACK PAD

Reference Data: PRACA FR A70-534-2-2-0082

Description:

*PR A70-8514-2-2-2282 -~ CATRACK PAD NOT INSTALLED

THIS PR WAS WRITTEN DUE TO THE SYSTEM, AS TURMED-OVER, BEING OUT OF
CONFIBURATION, THE PR WAS MARKED °NO CONSTRAINT® WITH NO RATIONALE AS TO WHY
THE SYSTEM COULD BE LEFT IN THIS CONFIGURATION FOR THE REMAINDER OF THE FLOW.®

R R R R R R R P R R R RN R R R R R R R R R R R R R R R EFH R R R R EY

ORIGINAL PAGE IS
OF POOR QUALITY
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ID: < 294.000 Issue(s): CHANGE CONTROL : QA

Issue(s) cont.: DISCIPLINE
Issue Source: <51-L FINDINGS > PAGE 070

Operation:  <ASSEMBLY >
Location: ¢ S

Orb.No/Mission:  <099/51-L >

Hardware/Software:<GSE ] CABLING
feference Data: N/A ET TPS S$72-0694-1-2-0018

Description:

"ET TPS §72-0694-1-2-0018 -- ET INTERTANK HEATER AC POWER CONNECTION

DURING INSTALLATION OF THE GSE CABLING TO THE ET I/T HEATERS, THE CABLING COULD
NOT BE INSTALLED PER PRINT SINCE A TOO SMALL BEND RADIUS FOR THE CABLE WAS
CALLED OUT. THE PROSLEM WAS SOLVED BY INSTALLING AN ELBOW AT LOCATION.

THIS CONDITION DID NOT HAVE DESIGN ENGINEERING CONCURRENCE.®

300288302083 02083380t et etittetssistizsateseciieseitsstisssiecttietastotessts ]

ID: < 295.00» Issue(s): Q@A : DESIGN CRITERIA
Issue(s) cont.: : :

Issue Source: <51-L FINDINGS > PAGE 070

QOperation:  <ASSEMBLY )

Location: PAD > PAD 8

Orb.No/Mission:  <099/S1-L >

Hardware/Software:<GSE > HYPER LINES

Reference Data: PRACA PAD PR $70-0700-7-2-0032

Description:

"PAD PR $70-0700-7-2-0032/PR S$70-0700-8-2-0037/DR $70-0700-3-2-0006

MISSING BONDING STRAPS

--BONDING STRAPS ARE NOT INSTALLED ACROSS THE PIPING FLANGES OF THE HYPER LINES
AT THE PAD. THESE ITEMS ARE STILL OPEN EVEN THOUGH CALLED OUT 8Y THE SYSTEM
DRAWINGS. THE STAINLESS STEEL FLANGE BOLTS ARE ASSUMED TO PROVIDE THE GROUNDING
PATH.

02222 ettt it et etetiitote it et sttt oisissisioesfsosasedstetisetstel

ID: < 296.00> Issue(s): DISCIPLINE + PAPERWORK
Issus(s) cont.: PROCEDURE : :

Issus Source: <51-L FINDINGS PAGE 070

Operation:  (N/A >

Location: «KsC >

Ord.No/Mission:  <099/51-L >

Hardwara/Software:<SR8 > AFT SKIRT WEBS

Reference Data: PRACA SR8 DR S8-B1-026-0002
Description:

*SAB DR $B-81-026-0002 -- DAMAGED CORK ON SRB AFT SKIRT WEBS

THE DAMAGED CORX WAS SATISFACTORILY REPAIRED. HOWEVER, THERE WAS NO
EXPLANATION AS TO HOW THE CORX WAS DAMAGED.”

066
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ID: ¢ 297.00> Issue(s): DISCIPLINE : QA
Issue(s} cont.: : :

Issue Source: <51-L FINDINGS > ' PAGE 070 ‘ ORlGINAL PAGE 's

Qperation:  <TEST )

Location: <KSC > OF POOR QUALITY
Orb.No/Mission:  <099/Si-L >

Hardware/Sof tware: <N/A > INSTRUHENTATION

Reference Data: PRACA PR S78-5005-2-0002

Description:
“PR §78-5005-2-0002 -- IMPROPER METER READING DURING SYSTEM CALIBRATION.

TROUBLESHOOTING OF THE SYSTEM INDICATED THAT TWO SIGNAL CONDITIONERS WERE

FAILED. ONE SIGNAL CONITIONER WAS REPLACED AND THE SYSTEM APPEARED TO
FUNCTION NORMALLY. NO RESOLUTION WAS MADE ON THE SECOND UNIT.”

1323280822338 00323803000 8353230222323 3328303 2382330200230 28002 3233622 3338¢833533}

ID: < 298.00» Issue(s): QA : SAFETY
Issue(s) cont.: DISCIPLINE : PROCEDURE :

Issue Source: ¢S1-L FINDINGS PAGE 071

Operation:  <TEST ’

Locatlon: PAD RSS

Orb.No/Mission:  <099/5!-L >

Hardware/Sof tware: ¢GSE > HYPER FUEL SYSTEM

Reference Data: PRACA IPR 33v-0152

Description:
"IPR 33V-0152 -- HYPER FUEL SYSTEM LEAK ON THE ROTATING SERVICE STRUCTURE

(RSS)

THERE IS NO EVIDENCE ON THE IPR THAT SAFETY CONCURRENCE WAS OBTAINED PRIOR
T0 THE START QF TROUBLESHOOTING. IT IS BELIEVED THAT A "60" WAS RECEIVED
OVER THE OIS BUT THE IPR IS NOT STAMPED.”

CLOSURE ACTION, 9/15/86 - WAD TRAINING
2 TR e et eetiseeieteitectitiztottatctisieistntiiizieiiotetiotiss)

ID: < 299.00) Issue(s): 0A : DISCIPLINE

Issue(s) cont.: SAFETY :
Issue Source: ¢51-L FINDINGS PAGE 071

Operation:  <TEST y
Location: (4.1 IS

Orb.No/Mission:  <099/51-L b

Hardware/Software:<GSE > RH SRB HYPER QD
Reference Data: PRACA IPR 33V-0192

Description:
“IPR 33v-0192 - RH SRB HYPER QD LEAKING

THERE WAS NO EVIDENCE OF A SAFETY SIGNATURE ON THIS HAZARDOUS PR.”

E2 22 2Rt et e PRttt Pe et ot eeietittietiticietestotetistiosatiss]
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1D: < 388.80> Issue(s): SAFETY : QA
Tssue(s) cont.: DISCIPLINE H !

Issue Source: (51-L FINDINES > PAGE 971
Dperation:  <TEST Y '
Location: PAD

Orb.No/Mission:  (B99/51-L )
Hardware/Software: {BSE b HYPER VALVE
Reference Data: PRACA IPR I3v-0198
Description:

*IPR 33v-B198 - HYPER VALVE LEAKINB

HAZARDOUS OPERATIONS WERE PERFORMED PER THIS IPR WITH NO EVIDENCE OF SAFETY
SIBNATURE OR CONCURRENCE."

FHEEE LR R R R R R R R R E R R R R R R R H R R R E R R R R H R R R R R R R R R R R RS

10: < Jel.e@) Issug(s): DISCIPLINE : QA
Issuels) cont,: SAFETY : :
lssue Source: {51-L FINDINES PAGE #71

Operation: <REPAIR ¥

Location: ksC >

Orb.No/Mission:  <B99/31-L }

Hardware/Software: (SSHE ) INSULATION ON NOIILE
Reference Data: PRACA PR ME2823-9-18-204B

Description:
*PR MEZ823-9-10-9848 -- TORN INSULATION ON SSME NOIILE

REPAIR OF THIS INSULATION REDUIRES SPOT WELDING WHICH 1S CONSIDERED HAIARDOUS.
THERE 1S ND EVIDENCE OF A SAFETY SIGNATURE DN THIS PR.®

SRR SRR R R R R R AR R R R R R R R R R R R R R R R R F R LR R H R RS

1D: < 3p2.0@} Issue(s!: SAFETY : 0A
Issuels) cont.: DISCIPLINE : :
Issue Source: <S1-1 FINDINBS PABE 871

Operation:  (REPAIR >

Location: (KSC >

Drb.No/Mission:  <(@99/51-L )

Hardware/Software: (SSME ) GSME SUPPORT STRAP
Reference Data: PRACA PR ME20821-9-10-2094
Description:

*PR MEZ021-9-1B-8@94 -- SSME SUPPDRT STRAP TORN LOOSE

THERE WAS NO EVIDENCE OF A SAFETY SIGNATURE ON THIS HAZARDOUS PR WHICK IS
CONSIDERED HAZARBOUS SINCE BRAZING 1S REQUIRED TD EFFECT THE REPAIR.®

SRR R R R R R R R AR R R R E RN E R R R R R E R T R R R R R R R R R R 4R
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10: < 3el.am) Issue({s): DISCIPLINE : BA
Issue(s) cont.: SAFETY :

Issue Source: <51-L FINDINGS PAGE @71
Dperatian:  <REPAIR >

Location: K€ >

Orb.No/Mission:  <@99/31-L )
Hardware/Software: (SRB ) LH FORWARD SEGMENT CORK BAND
Reference Data: PRACA SRB SB-B1-824L-20@35
Description:

"GRB SR-BI-B26L-BORS -- LH FORWARD SEGMENT CORK BAND DAMAGED

THERE WAS NO EVIDENCE OF SAFETY APPROVAL ON THIS HAZARDOUS PR.*

FEEEE R E R R R R R R R R R R R R R R R R R R R R R R R R R H R R R R R R H R H R R

10: < Jp4.208) Issuels): SAFETY : 08
Issuels) cont.: DISCIPLINE : :
Issue Source: ¢51-L FINDINGS > PABE 87!

Operation:  (TEST ¥

Location: {PAD > TSH, HLP

Orb.No/Mission:  (@99/51-L )

Hardware/Software: <GSE } VACUUM JACKETED LINE
Reference Data: PRACA WLF PR S72-BB14-2-B119/120

Description:
*MLP PR §72-9814-2-8:19/128 -~- VACUUM JACKETED LINE LEAKAGE

THESE TWC PR'S REQUIRE ACCESS TO THE TSM'S FOR PERFORMANCE OF THE TASKS.
THERE WAS NO VERIFICATION FROM SAFETY THAT THE 02 MONITORS WERE INSTALLED
IN THE TSM'S PRIOR TO ENTRY FOR THESE OPERATIONS.®

AR R R R R R R R RN R R R R RO R R R R R E R R F R R R R S E R R AR LR E R R R R R R L R R R R R EE
1D: < Jes.el Issue(s): SAFETY : BA

Issuefs) cont,.: DISCIPLINE : :

Issue Sources <51-L FINDINGS PAGE @71

Operation:  {MAINTENANCE Y

Locatign: PAD > TSH, NLP
Orb.No/Mission: <B9%9/51-L >
Hardware/Software: {6SE b PNEUMATIC LINES

Reference Data: PRACA FAD DR'S 55235-8834/8R35

Description:
*PAD DR'S 5S238-0@34/8835 -- CONTAMINATION IN PNEUMATIC LINES

THESE DR*S REQUIRED THAT CERTAIN LINE SECTIONS BE REMOVED FOR CLEANING. THERE
WAS NO VERIFICATION ON THE DR'S THAT THE SYSTEMS HAD BEEN DEPRESSURIZER PRIDR
TO LINE REMOVAL. THESE DR'S WERE ACCOMPLISHED [N CONJUNCTION ®ITH AN OMI
WHICH DID DEPRESSURIZE THE SVSTEMS BUT ND STATEMENT WAS MADE ON THE DR'S 10
PREVENT PERFORMANCE GF THE WORK WITHOUT EXECUTION OF THE OMI.*

069

R R R R E R R R R R R R RS R F R R R R R R R R R R T R R AR E R R R R R R R R R SR



—a—

10: < 306.28> Issuels): SAFETY
lssueis) cont,: :
Issue Source: <Si-L FINDINES PAGE #72

Dperation:  <HAZARDOUS )

Location: <PAD > PAD B

Orb.No/Mission:  <B99/51-L )

Hardware/Software: (G5E ) HYPER SYSTEM ORIFICE
Reference Data: PRACA PAD PR 570-8708-15-2-2006

Description:
*PAD PR 570-0789-16-2-8084 -- HYPER SYSTEM ORIFACE LOCATION

THIS PR REQUIRED WORK ON A GASEDUS SYSTEM WHICH NORMALLY OPERATES AT PRESSURES
ABOVE 150 PSIG AND THEREFORE SHOULD BE CONSIDERED HAZARDOUS. THE PR WAS
MARKED NON-HAZARDOUS, THEREFORE NO SAFETY INVOLVENENT IN THE OPERATION.®

FERE LR F R E R R E R LR PR R R R B R R R HE H R R E R R H R R R LR R R R R R R iR
10: < 397.800 Issueis): SAFETY :

Issue(s) cont.: : :

Issue Source: (Si-L FINDINGS ? PABE 872

Operation:  <HAZARDOUS )

Location: PaD > PAD B
Orb.No/Missipn:  <(B99/31-L ?

Hardware/Sof tware: (6SE ? M.P AIRLOCK
Reference Data: REPGRT INCIDENT REPORT

Description:
§75-33 PAD B INCIDENT REPORT

*AN EWPLOYEE ATTEMPTED T0 ENTER THE MLP WHILE IT WAS PRESSURIZED WITHOUT

PROPERLY USING THE AIRLOCK DGOR. THE DOOR OPENED RAPIDLY CAUSING INJURY
70 THE EMPLOYEE.®

AR R R AR R R R R R R R AR R RN R R A R R R R R R R R AR H R R R R R L R R R R RS

ID: ¢ 308.00) Issue(s): SAFETY :

Issue(s! cont.: : :

Issue Source: <S1-L FINDINGS 7 PAGE 872

Operation:  <HAZARDOUS »

Location: 4 PAD B

Orb.No/Mission:  (R99/51-L )

Hardware/Software: (GSE ) PNEUMATIC VENT IN HYPER SYSTEM
Reference Data: REPORT INCIDENT REPORT

Description:
S75-33 PAD B INCIDENT REPORT

*A PNEUNATIC VENT IN THE HYPER SYSTEM WAS INADVERTANTLY ACTIVATED WHILE AN
EMPLOYEE WAS NEAR THE VENT, THIS CAUSED AN EAR INJURY TO THE EMPLOYEE.®

FEF R R R R R R R F RS R E R R R R AR R R R E R R R R R R R R R R R R R I EH
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ID: < 3@9.ee> Issue(s): SAFETY :

lssue(s) cont.: : :
Issue Source: <51-L FINDINGS > PAGE 872

Operation:  <HAZARDOUS ¥

Location: {PAD > PAD B

Orb,No/Mission:  (899/51-L );

Hardware/Software: {SRB ) LH2 Q0 POPPET
Reference Data: REPORT INCIDENT REPORT

Description:
STS-I3 PAD B INCIDENT REPORT

"FAILURE OF THE LH SRB QD POPPET (DISCUSSED EARLIER UNDER IPR 33v-8187) CAUSED

AN EMPLOYEE TO HYPER-VENTILATE IN KIS SCAPE SUIT. PERGONNEL WHO WENT TO HIS
AID WERE NOT PROPERLY ATTIRED TO BE IN THE VICINITY OF HYPER FUMES.®

R R R R R R R R R R A R 1 F R R R R R AR FH F H R F L A L AR H R E R LS

ID: < 310.00 Issuels}: SAFETY :
Issue(s) cont.: : :
Issue Source: ¢S51-L FINOINGS PABE 872

Operation:  <HAZARDOUS Y

Lacation: {PAD > PAD B
Orb.No/Mission:  <899/3i-L ?

Rardware/Software:{ESE ) PGHM PLATFORM
Reference Data: REPORT INCIDENT REPORT

Description:
STS-33 PAD B INCIDENT REPORT

A PGHM PLATFORM FELL FROM ITS STOWED POSITION SINCE THE PIP PINS WHICH HELD

PLATFORM IN PLACE WERE TOOD SMALL FOR THE HOLES IN WHICH THEY WERE INSERTED.
ND HARDMARE DAMAGE OR PERSONNEL INJURY DCCURRED.®

B R R R R P R R R PR F R R R R R R R R R L R R HE LR R R R R

10 < 3108 Issuels): SAFETY H
lssue(s) cont.: : :
lssue Source: <Si-L FINDINGS > PABE 272

Operation:  {HAZARDOUS 3

Location: {PAD > PAD B

Orb.No/Mission:  {899/31-L »

Hardware/Software; {SSME ) NOIILES

Reference Data: REPORT INCIDENT REPORT

Description:
ST5-33 PAD B INCIDENT REPORT

"THE SSME'S WERE INADVERTENTLY VENTED THROUBH THE NOIILES. SINCE THE VENTING

WAS INADVERTANT, THERE WAS NO SAFETY NOTIFICATION OR SAFETY CLEARING OF THE
ADJACENT AREA.®

R R R R R R R A R R R L R R R R R R R R E R R R R R R H A R R R R RS
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ID: < 312.00 Issue(s): PAPERWORKX : MANAGEMENT

Issue(s) cont.: :
Issue Source: <S1-L FINDINGS > PAGE 073

Operation:  <TESY )

Location: ALL >

Orb.No/Rission:  <099/51-L >

Hardware/Software:<NfA >

Reterence Data: N/A

Description:

"SIGNATURE REQUIREMENTS ON ’REAL TIME’ WORK PAPER (DEVIATIONS, TPS' IPR'S,
ETC.) ARE LENGTHY AND REQUIRED PERSONNEL ARE GEOGRAPHICALLY SCATTERED
(USUALLY MILES, NOT FEET). RAPID RESPONSE TO PROBLEMS OR CHANGING WORK
SCHEDULES IS PRECLUDED; ENCOURAGING 'SHORT CUTS'.®

CLOSURE ACTION, 9/15/86 - WAD TRAINING
SEEESTREERLTEERERLERRIRERRTRERTIBLRTATERLLLILLALLALALILILITLITIILLLATLLLLALLLAL

ID: < 313.000 Issue(s): PAPERWORK
Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 073
Operation:  <GENERIC >

Location: WL

Orb.No/Mission:  <099/51-L >

Hardware/Software: <N/A >

Reference Data: N/A PAPER SYSTEN
Description:

"THE SIGNATURE ’LOOP’ IS MANPONER INTENSIVE, REQUIRING MANY 'PROCESSORS' AS
WELL AS FULL TIME AVAILABILITY OF SYSTEM ENGINEERS.”

ey R R e P PP e R PR e ieaeRooeeioittettetetettttotitittotistesotsstesistis)

ID: < 314000 Issue(s): PAPERWORK

Issus(s) cont.: :

1ssue Source: <51-L FINDINGS PAGE 073

Operation:  <GENERIC >

Location: @ >

Orb.No/Mission:  <099/51-L >

Hardware/Softuare: <N/A >

Reference Data: N/A PAPER SYSTEM

Description:

"THE AMOUNT OF TIME REQUIRED TO COMPLETE ANY CATEGORY OF DOCUMENTATION FROM
OPEN TO CLOSE IS UNACCEPTABLY HIGH WHEN COMPARED TO THE ACTUAL TIME TO DO
THE WORK."

3Rttt eioteisisceoissstetteisteticisssteoteiiteototittossissstis
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ID: < 315.89) Issue(s): PAPERWORK
Issuefs) cont.: :

Issue Source: <S5i-L FINDINGS > PAGE 873
Operation:  (BGENERIC )

Location: {ALL >

Drb.No/Mission:  <@899/31-L ¥
Hardware/Software:(N/A )

Reference Data: N/A PAPER SYSTEM
Description:

*MANY TASKS CANNDT BE 'BOUGHT OFF " AT THE LOCATION DUE TO SAFETY DR PHYSICAL
RESTRICTIONS: LATER TRANSFERRING STAMPS PROVIDES ANOTHER FAILURE POINT.®

l!i(l{li{ilfl(ilil!iiilil*ii*!{{il!{lii{lilifii{iiliiil{lii!liilll!{i!}fllfilil
1D: ¢ Jla.@® lssue(s}: PAPERWORK :
issue{s) cont,: :

lssue Source: (Si-L FINDINGS * PAGE 873
Operation:  (GENERIC )

Location: (ALL

Orb.No/Mission:  (R99/5i-L ?
Hardware/Software:{N/A )

Reference Data: N/A PAPER SYSTEM
Description:

*DUE TO ITS COMPLEXITY, WRITERS, PERFORMERS, AND 'BUYERS' OF TASKS HAVE
DIFFICULTY IN UNDERSTANDING THE PAPER SYSTEM.®

FEH L R R E R R R R R R H R R R R R R R R R E R R R R R L R R R R E R R

ID: ¢ 317.007 Issue(s}: PAPERWORK :
Issuels) cont.: : :
lssue Source: <31-L FINDINGS PAGE 873

Operation:  <BENERiC >

Location: (ALL >

Orb.No/Mission:  <899/S1-L )

Hardware/Software: (N/A >

Reference Data: N/8 ’ PAPER SYSTEM

Description:

*THERE ARE MANY DIFFERENT LEVELS AND CATEGDRIES OF PAPER AND MANY
INCONSISTENCIES IN THE PREPARATION AND DISPOSITION OF THIS PAPER.®

R R R R R R A S R R A R R R R R R R R R R R R R R R R R A R R R R EE
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10 < 318.80 lIssuelsl: PAPERWORK : BA
Issue(s) cont,: : :
]ssue Source: (5i-L FINDINGS PAGE 873

Operation:  ¢BENERIC N

Location: &L >

Orb.No/Mission:  (B99/51-L ?
Hardware/Software:{N/A )

Reference Data: N/ PAPER SYSTEM

Description:

*THE 'TIERING' FROM INTEGRATED OMI, TO STANDALONE OMI1, TD RTOMI, TO JOB CARD
{ALL PLUS DEVIATIONS) CREATES A VERY COMPLICATED CONTROL AND STATUS TRAIL
FOR QUALITY ASSURANCE PERSONNEL, AS WELL AS OPERATIONS MANAGEMENT.®

SRR E R R R E R R R AR R F R R R R R R R R R HH R E R H R HE AL R E R R R R HE R R R R 144

I < 319.00 Issue{s): PAPERWORK :
lssue(s) cont,: : H
lssue Source: ¢(5i-L FINDINES > PAGE 873

Operation:  (GENERIC )

Location: AL
Orb.No/Mission: <B99/51-L b

Hardware/Software:<N/A }
Reference Data: N/A PAPER SYSTEM

Description:
*MANY TASKS, DUE TD THE SYSTEM OR POOR DISCIPLINE IN THE ORIGINATION PROCESS,
END UP WITH MULTIPLE ITEMS OF WORK PAPER, COMPOUNDING THE BUY-OFF PROCESS.®

FEH PR R E R R H R R R HH R R
1D: ¢ 320.89) Issue{s): PAPERWORK :

Issuels) cont,: :
lssue Source: <51-L FINDINGS PAGE 973

Operation:  {BENERIC )
Location: {ALL >
Orb.No/Mission:  <B99/31-L ?

Hardware/Software:(N/A >
Reference Data: K/R PAPER SYSTEM

Description:
*NO SINGLE ORGANIZATION HAS THE RESPONSIBILITY FOR FINAL REVIEW FOR CLOSURE.®

MR R R P R R R R R R R R R H R R A F R R R R R R R F R R F R PR R F R R H R RS



Ib: < 321.00» Issue(s): PLANNING : MANAGEMENT
Issue(s) cont.: : :

Issue Source: <51-L FINDINGS > PAGE 074

Operation:  <SCHEDULING »

Location: AL >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A >

Reference Data:  N/A

Description:

“THERE ARE REFERENCES IN THE OTC LO6 CITED BY REVIEWERS WHERE RESOURCES (80TH
HARDWARE AND PERSONNEL) WERE INADEQUATE TO COVER PAD A AND PAD B OPERATIONS
SIMULTANEOUSLY. SPECIFIC REFERENCE IS MADE TO LACK OF TECHS, QUALITY, NASA
QUALITY, ENGINEERING, AND LACK OF SUPPORT EQUIPMENT SUCH AS THE SIDE HATCH
ADAPTER AND HATCH PROTECTIVE COVER AND OTHER ONE-OF-A-KIND ITEMS. FREQUENT
RESCHEDULING/REPLANNING DUE TO THESE SHORTAGES INCREASES THE POTENTIAL FOR
ERROR. "

CLOSURE ACTION, 9/15/86 - CONTINUED RESOURCE EVALUATION
Rttt Re e RtRee et et ot ttoteetotiatotesettiRecitigtotisesftie ettt

ID: < 322,000 Issue(s): PROCEDURE

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 074

Operation:  (SCHEDULING >

Location: @L >

Ord.No/Mission:  <099/51-L >

Hardware/Software: (N/A >

Reference Data:  N/A

Description:

"MANY REVIEWERS HAVE FOUND IN THEIR AUDIT OF THE PROCEDURES THAT BOOKS ARE
CONTINUING TO CARRY A MULTITUDE OF DEVIATIONS, SOME QUITE OLD. IN ONE CASE, THE
TEAM FOUND A PROCEDURE CONTAINING MORE DEVIATIONS THAN STEPS. OTHER BOOKS
CARRY CALL-SIGNS THAT ARE OUT OF DATE, INDICATING POOR DISCIPLINE IN
REVIEW/UPDATE PROCESS. THIS PROBLEM SEEMS T0 BE MORE PREVALENT IN THE ET/SRB
AREA, BUT MANY EXAMPLES EXIST IN ORBITER PROCEDURES AS WELL.®

CLOSURE ACTION, 9/15/86 - REVISE SPI'S SP-514 & SP-519. WAD TRAINING
2ot e PR iR ot P e Eetet et it eltieetsietitiseeciPeetitpitititsotiteisi]

D ¢ 323.00> Issue(s): SAFETY : DESIGN
Issue(s) cont.: : :

Issue Source: <S51-L FINDINGS > PAGE 074

Operation:  <SCHEDULING >

Location: <PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A »

Reference Data: N/A

Description:

"RANGE SAFETY CONFIGURATIONS ALLOW SUPPORT OF TESTING AT ONLY ONE PAD AT A
TIME. RAPID RECONFIGURATION IS DESIGN PRECLUDED, CAUSING SCHEDULE IMPACT.
RANGE SAFETY TESTING FOR 51-L WAS IMPACTED BY LAUNCH COUNTDOWN AT PAD-A
FOR 61-C."

075

CLOSURE ACTION, 9/15/86 - SYSTEM TRAINING. PAD PCR & WATER SYS. MODS
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1D: < 324.00 Issue(s): TIME/ON-LINE
Issue(s) cont.: :

Issue Source: <S1-L FINDINGS PAGE 874
Operation:  (ASSEMBLY >

Location: {RSS >

Orb.No/Mission: <B899/5!-L )
Hardware/Software: (N/A >

Reference Data: N/

Description:

*BECAUSE OF THE RELATIVELY POOR FIT OF THE ROTATING SERVICE STRUCTURE TO THE
VEHICLE AT PAD B, WATER IS ABLE TO GET INTO THE PCR DURING HEAVY RAINSTORNS.
A TENPORARY FIX WAS IMPLEMENTED FOR 5{-L.°
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ID: ¢ 325.08) Issue(s): DISCIPLINE H
Issue(s) cont.: :

1ssue Source: (51-L FINDINGS PAGE 874
Operation:  <TEST )

Location: AL

Drb.No/Mission:  <899/S51-L )
Hardware/Software:(N/A )

Reference Data: N/A

Description:

*THE TEAM DOCUNENTED NUMEROUS EXAMPLES OF TASKS BEING DONE BY A TECHNICIAN OR
ENGINEER WHO WAS UNAWARE DF THE CONFIGURATION AT THE TINE OF THE TEST. IN

SOME CASES THE CONFIBURATION WAS PER SPECIFICATION; IN OTHER CASES IT WAS NOT.®

BEFE LR R E R R R R F R R R HE R R E R R R R R R R R R E R R R H R R R I 484
10 < 326.99) lssue(s): DESIGN H
Issuels) cont,: :

Issue Source; (51-L FINDINGS > PAGE 874

Operation:  (TEST )

Location: PAD PAD B
Orb.No/Mission:  <@99/51-L )
Hardware/Software:<N/A >

Reference Data: N/A

Description:

*THE PAD NATER SYSTEM IS NDT FREEIE-PROTECTED, AND RERUIRES SPECIAL ACTION WHEN
FREEZING WEATHER IS PREDICTED. THE FREEZE PLAN CAN BE INITIATED IN THO WAYS;
DNE WHICH DRAINS THE ENTIRE SYSTEM BUT CAN ONLY BE USED WHEN THE PAD IS PLACED
IN A "STAND-DOWN' MODE, DUE 7O LOSS OF SAFETY PROVISIONS: FIREX, SAFETY SHOWER,
ETC.; THE SECOND, WHICH ALLGNS WATER TRICKLE TO PREVENT FREEZING AND CAN EE
USED WHEN SYSTEM OFERATIONS KEED TO CONTINUE. THE SECOND METHOD, HOWEVER, DOES
ALLD¥ ICE BUILD-UP ON THE STRUCTURES WHICK CAUSES SLIPPERY CONDITIONS AND

THE POSSIBILITY OF ICE PROJECTILES DURING LAUNCK.®

R R R R R R R R R R R R R H I R R R R LR E R R E R R R R R O
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Issue(s) cont.:
Issue Source: <51-L FINDINGS > PAGE 075

Operation:  (TEST b

Location: (RSS PAD B

Orb.No/Mission:  <099/51-L >

Hardware/Software: <GSE > MANPOWER SIPHONED FROM STS-33 CHECKOUT
Reference Data: N/&

Description:

“"THE PGHM MOVEMENT DURING CHECXOUT WAS ERRATIC AND WAS TROUBLESHOT UP UNTIL THE
TRANSFER OF THE PAYLOAD FROM THE CANISTER T0 THE PGHM. THE ERRATIC HMOTION WAS
DAMPENED BUT WAS NEVER FULLY ELIMINATED."

ID: < 327.00> Issue(s): COST/MANHOURS : FAULT DETECTION

CLOSURE ACTION, 9/15/86 - FACTORS ARE NOT CONTROLLABLE
R et e Re R Rt PR eae ittty teciiiitsoclittizitessisatetiseiscisiiel:

Issue(s) cont.:
Issue Source: <51-L FINDINGS > PAGE 075

Operation:  <TEST >
Location: PAD > PAD B

Orb.No/Mission:  <099/51-t >

Hardware/Sof tware: <GSE > MANPOWER SYPHONED FROM STS-33 €/0....
Reference Data: N/A

Description:

"IT WAS NECESSARY TO PERFORM ANOTHER HYPER OXIDIZER HOT FLOW AFTER THE 5SSV WAS
AT THE PAD TO ELIMINATE IRON NITRATE FROM THE SYSTEM.®

ID: < 328.00» Issue{s): COST/MANHOURS

P22 202 00 0220002 b0 P e e i bRl o ittt ittt iRt iet e e iRl itortotetestosstistossst

Issue(s) cont.:
Issue Source: <S1-L FINDINGS > PAGE 075

Operation:  <TEST >
Location: CPAD PAD 8

Orb.No/Mission:  <099/51-L >

Hardware/Software: <GSE > MANPOWER SYPHONED FROM STS-33 C/0....
Reference Data: N/&

Description:

“THE LPS WIDEBAND LINES HAD NOV BEEN COMPLETELY VERIFIED. SSY POWER UP AT THE
PAD WAS DELAYED UNTIL THE SYSTEM COULD 8E PROPERLY ADJUSTED.®

ID: < 329.00> Issue(s): COST/MANHOURS
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10: ¢ 330.00) Issue(s): COST/MANHOURS :

Issuels) cont.: : '

lssue Source: (51-L FINDINGS PABE 875

Dperation:  (TEST >

Location: {PAD > PAD B

Orb.No/Mission:  <89%/31-L >

Hardware/Sof tware: (APU > MANPONER SYPHONED FROM ST5-33 €/0....

Reference Data: N/A

Description:

*THE APU CARTS FOR PAD B WERE NOT AVAILABLE SINCE DUAL PAD A/PAD B OPERATIONS
HAD NOT BEEN SCHEDULED UNTIL LATER IN THE YEAR. THE SLIP OF STS-32 REQUIRED
THAT THE CARTS FROM PAD A BE REMOVED PRIDR TO THE STS-32 LAUNCH, BUT AFTER
5T5-33 HAD ARRIVED AT PAD B, COMPOUNDING GPERATIONS DUE TO SAFETY RESTRICTIONS
IMPOSED DURING THIS TRANSFER/INSTALL.®
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10 < 331.88 Issue(s): COST/MANHOURS : SAFETY

lssue(s) cont.: : :

lssue Source: ¢51-L FINDINES > PAGE 875

Operation:  <TEST )

Location: PAL > PAD B

Orb.No/Mission:  <899/3i-L b

Hardware/Software:¢6SE ) MANPDWER SYPHONED FROM 5T5-33 C/D....

Reference Data: N/A

Description:
*THE UPS-4@ PONER SYSTEM WAS NOT READY TO SUPPORT HAZARDOUS ACTIVITIES
REQUIRING SSV PONER AND HAD TO BE BYPASSED WITH GENERATORS FOR S0@z4.®

FEER R R R R R P R R R R R R R R R R E R R E R F R LR F R R R R R R R R R LR R R H 08

10: < 332.0% Issue(s): COST/MANHOURS + SAFETY

Issue{s) cont.: : :

lssue Source: <51-L FINDINGS °> PABE 875

Operation:  <TEST Y

Location: {PAD > PAD B

Orb.No/Mission:  (B99/51-L b

Hardware/Software: <6SE ) MANPDWER SYPHONED FROM STS-33 C/C....

——————————

Reference Data: N/A

Description:

"THE HBDS/H2 FIAE AND LEAK DETECTION SYSTEM WAS NOT COMPLETELY VERIFIED PRIDR
TO SSV ROLL-OUT AND WAS READIED FOR VARIOUS HAZARDOUS TESTS ALMOST
SIMULTANEDUSLY WITH THE REQUIREMENT T0 SUPPORT.”
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1b: < 333.003 Issue(st: COST/MANHOURS

lssue(s) cont.: :

Issue Source: {51-L FINDINGE > PAGE @75

Dperatign:  ¢TEST ?

Locatipn: {FAD PAD B

Orb.No/Mission:  {@99/51-L ?

Hardware/Software;<ET ) MANPOMER SYPHONED FROM S75-33 C/0....

Reference Data: onl

Description:

*THE ET PURGE AND HEATER SYSTEMS WERE NOT AVAILARLE FOR CHECKOUT IN Seees
WHERE SCHEDULED AND CONTINUED WITH ACTIVATION UNTIL JUST PRIDR TO S@ee7.*

R R R R R R R R R R R R R R R R R R R R R R R R R L RO R R R E R RS

10: ¢ 334.800 Issue({s): COST/MANHOURS H

Issue(s) cont,: : :

lssue Source: (91-L FINDINGS ) PAGE 875

Operation:  <TEST 3

Location: {PAL PAD B

Brb,No/Mission:  ¢@99/5i-L }

Hardware/Scftware: ¢<6SE ) MANPDWER SYPHONED FROM STS-33 C/0....

Reference Data: N/&

Description:
*THE PRSD BSE CHECKOUT WAS COMFLETED JUST PRIDR TO 5Se@87."

R R M R R R R R R R R R R F A R A R R L R H R R R R R R R R R A R HE LR H R R H R4 R EE

ID: < 335.00° Issue(s}: COST/MANHOURS :

Issue(s) cont.: : :

Issue Source: {5i-L FINDINES PABE 875

Operation:  (TEST >

Location: PAD > PAD B

Drb.No/Mission:  (899/51-L )

Hardware/Software: (GSE b MANPOWER SIPHONED FROM ST5-33 £/0....

Reference Data: N/A

Descriptian:

*THE CONTINUATION OF 575-32 ACTIVITIES WELL INTD THE STS5-33 FLOW SIPHONED
PERSONNEL FROM THE STS-33 OPERATIONS AND ALSO CAUSED MAJOR SCHEDULE
PERTURBATIONS 70O THE STS-33 FLOW,.*
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079



ID: ¢ 336.00> Issue(s): COST/MANHOURS

Issue(s) cont.:
Issue Source: <Si-L FINDINGS > PAGE 075

Operation:  <TEST )
Location: PAD > PAD 8

Orb.NofMission:  <099/51-L p

Hardware/Software: <GSE > MANPOWER SIPHONED FROM STS-33 C/0....
Reference Data: N/&

Description:

“THE INCLEMENT WEATHER (VERY COLD, HIGH WINDS, HEAVY RAINS AT VARIOUS TIMES)
CAUSED ADDITIONAL WORK TO SECURE SYSTEMS FOR THE WEATHER AND ALSO CAUSED
RESCHEDULING OF VARIOUS PAD/SSV OPERATIONS.®
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D: < 337.000 Issue(s): PROCEDURE : PAPERWORK
Issue{s) cont.: QA + CONSTRAINTS : EFFICIENCY
Issue Source: <Si-L FINDINGS > PAGE 076

Operation:  <TEST >

Location: PAD PAD B

Orb.No/Mission:  ¢<099/5l-L >

Hardware/Software: <GSE >

Reference Data: 13§

Description:

"DURING THE PERFORMANCE OF CERTAIN PROCEDURES, MOST NOTABLY S0024 PRELAUNCH
PROPELLANT LOAD, IPR'S WERE TAKEN, ASSESSED, TROUBLESHOT, IF REQUIRED, THEN
DISPOSITIONED 'NO CONSTRAINT’ AND THE OPERATION PROCEEDS WITH NO FURTHER ACTION
. SINCE 50024 IS PERFORMED WITH ONE SYSTEM SPECIALIST, FOUR CONTRACTOR
ENGINEERS, ONE NASA ENGINEER, AND ONE LSS ENGINEER ON STATION FOR EACH SHIFT,
THIS POLICY APPEARS SAFE AND IS EFFICIENT FROM A SCHEDULE STANDPOINT. THERE IS
A PROBLEM WITH SUBSEQUENT TRACEABILTY SINCE NO RATIONALE IS WRITTEN ON THESE
IPR'S AS TO WHY IT WAS ACCEPTABLE TO PROCEED."

CLOSURE ACTION, 9/15/86 - REVISE SPI QA-001
Y T r ettt el Resoteeeiotittoltietotizaoftstocitestelitstofsstefitests]

1D: < 338.00> Issue(s): PAPERWORK : CONSTRAINTS

Issus(s) cont.: WAIVERS :
Issue Sourca: <5i-L FINDINGS > PAGE 076

Operation:  ¢TEST >
Location: PAD > PAD B

Orb.No/Mission:  <099/5i-L >

Hardware/Sof tware: <6SE >

Reference Data: N/&

Description:

"DURING THE REVIEW OF PAPER FOR S1-L, TEAM MEMBERS IDENTIFIED SEVERAL PROBLEMS
WITH THE CONSTRAINT SYSTEM WHICH HAMPERED EFFECTIVE TRACEABILITY OF OPEN WORK
ITEMS. PAPER WAS REVIEWED THAT HAD NO PROPER CONSTRAINT IDENTIFIED OR WHERE NO
ATTEMPT WAS MADE TO REIDENTIFY A NEW CONSTRAINT AFTER AN ITEM HAD BEEN WAIVED
OR A SPECIFIC TEST WAS COMPLETE. IN ADDITION, GSE ITEMS ARE BEING HANDLED
DIFFERENTLY THAN VEHICLE ITEMS IN THE CONSTRAINT SYSTEM; AND FURTHER, LIMITED
VISIBILITY OF THE CONSTRAINTS STATUS MAKE IT DIFFICULT TO IDENTIFY AND SCHEDULE
WORK ITEMS TO SUPPORT THE TEST FLOW."

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-507
122202030 e TP e R e e Pat ittt itseobiotiecitatsvac e it seeiit titetisidn’
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ID: < 339.00 Issue(s): MAINTAINABILITY

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 077

Operation:  <REPAIR b

Location: MLer

Orb.No/Mission:  <099/5i-L >

Hardware/Software: <GSE p

Reference Data: N/A

Description:

"IN ADDITION TO SPECIFIC FINDING 8-10 (LOSS OF BLAST SHIELD SPRINGS AT LAUNCH),
THE REFURBISHMENT/TURNAROUND TG THE MLP HOLD-DOWN POSTS, IN GENERAL, IS AN AREA
OF CONCERN."

CLOSURE ACTION, 9/15/86 - WAD TRAINING. PAPER AUDIT I/W
pr222e et 2ot iR etttz ottt ttetotceectiatotiReetitetesitRocitiitystseitey

ID: < 340.00> Issue(s): QA

Issue(s) cont.: :
Issue Source: <S5i-L FINDINGS » PAGE 077

Operation:  (TEST >

Location: KMLP >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<GSE >

Reference Data: N/A

Description:

“THIS CRITICAL AREA"™ (MLP) "IN THE LAUNCH SEQUENCE WAS NOT WORKED OR CONTROLLED
AS CLOSELY AS IT'S RELATED FLIGHT HARDWARE. THE POTENTIAL FOR LOSS OF HARDWARE
AT LIFTOFF, CREATING POTENTIAL PROJECTILE DEBRIS, WAS NOT TIGHTLY CONTROLLED.”

R3S e e ettt eeiee s biteteisetate oottt risbititeigoteteisstsse]

ID: < 341.000 Issue(s): PAPERWORK
Issve(s) cont.: :
Issue Source: <S51-L FINDINGS > PAGE 077

QOperation:  <TEST by

Location: PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware: <6SE >

Reference Data: N/A

Description:

"THE INITIAL PHASE OF THE ANALYSIS WAS TO DETERMINE WHAT PAPERWORK HAD BEEN
PERFORMED IN THE TIME FRAME OF THE INTEGRATED GROUND PROCESSING TEAM. ONCE
THIS DETERMINATION WAS MADE, AN ATTEMPT WAS MADE TO LOCATE THE PAPER AND
STAGE COPIES OF IT IN A CENTRAL AREA WHERE ALL PERSONNEL ON THE TEAM COULD
REVIEW THE COPIES.”

P2 R e PRt PR Pl P PPttt tirteiote et tie sttt titveeosetestsiotesetse]
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10 < 342.88° Issue(s): PAPERWORK : BANAGEMENT
lssue(s) cont.: : :

Issue Source: <51-L FINDINGS PAGE 977

Dperation:  (TEST >

Location: (PAD )

Orb.No/Mission:  <B9%9/51-L )

Hardware/Software: <65t ¥

Reference Data: N/A

Description: .

*THERE WAS DIFFICULTY IN LOCATING ALL OF THE REQUIRED PAFERWORK, PARTICULARLY
IN THE GSE AREA. MOBILE GSE TAIR BODKS PRESENTED THE MOST PROBLEMS SINCE THE
TAIR BOOKS TRAVEL WITH THE BSE.°

CLOSURE ACTION, 1/5/87 - NEW TAIR BOOK PROCEDURES INITIATED
HEHEAEIM IR HHERE R R E MR E HE R S H R R R R R

10 ¢ e Issye(si: PAPERNORK :
Issueis) cont,: : :
Issue Source: (5i-L FINDINGS O PAGE 277

peration:  (TEST v

Location: (PAD >

Orb,No/Mission: <899/51-L >

Hardware/Software: (BSE >

Reference Data: N/A

Description:
*AN ADDITIONAL IMPEDIMENT IS THE LACK OF COMMCN GROUND RULES IN THE WORK PAPER
TRACKING SYSTEM BETWEEN THE VARIOUS PROCESSING ELEMENTS.®

lllflili!l}ll!liiil!f&lil!ll!!*l*ilil!li*il{liiiiilllliil*lllil!l!liiilfll}ilil

i 3. Issue(s): PAFERNDRK
Issue(s) cont,: :

1ssue Source: ¢5i-L FINDINGS PAGE 977
fperatipn:  (TEST y

Location: (PAD >

Orb.No/Mission:  <@99/51-L >
Hardware/Software: (6SE )

e ——————————

Reference Data: N/A

Description:

1T WAS DETERMINED THAT THERE 15 NO MASTER LIST DF ACTIVE TAIR BDOKS GIVING THE
LOCATION OF THE BOOKS. LOCATING THE BODKS REBUIRES MANY TELEPHONE CALLS TO
LOCATE THE BOOKS. ALL BODKS HAVE NOT BEEN LOCATED.®

REVISED FEB. '87
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ID: ¢ 345.00 Issue{s): PAPERWORK + MANAGEMENT
Issue(s) cont.: PROCEDURE : :

Issue Source: <51-L FINDINGS > PAGE 077

Operation:  <TEST >

Location: PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<GSE >

Reference Data: N/A

Description:

"GSE WITH DIRECT INTERFACE WITH FLIGHT HARDWARE IS NOT ALWAYS TREATED THE SAME
AS FLIGHT HARDWARE FOR WAD/IPR SIGNATURE/DISPGSITION DECISION AUTHORITY.”

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-519. WAD TRAINING
IXEEREREER LRSI I LRI R IRIR RN TRTITIIERILLINLLLTLITALILIRLALALTALLLARARL

ID: < 346.00> Issue(s): PAPERWORK : REQUIREMENTS
Issue(s) cont.: DISCIPLINE : PROCEDURE

Issue Source: <51-L FINDINGS » PAGE 078

Operation:  <TEST >

Location: PAD

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware:<GSE >

Reference Data: OMRSD

Description:

“THE GSE OMRSD IS NOT MAINTAINED WITH THE SAME REGULARITY AS THE FLIGHT VEHICLE
OMRSD. MANY ITEMS WERE FOUND WHICH WERE THREE YEARS OUT OF DATE. IN ADDITION,
THE GSE VERIFICATION PROCEDURES DO NOT REFLECT THE OMRSD REQUIREMENT NUMBERS
WHICH MAKES IT VERY DIFFICULT TO TRACK THE COMPLIANCE WITH THE OMARSD.®

CLOSURE ACTION, 9/15/86 - OMRS FILE VI REVIEW I/N
TP TSeeye e Pt Re R et se e bessassefRotsiitestsstisiseetsiiissiisetsess

ID: < 347.000 Issue(s): PAPERNWORK : REQUIREMENTS
Issue(s} cont.: : :
Issue Source: ¢51-L FINDINGS > PAGE 078

Qperation:  <TEST >

Location: PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware:<GSE >

Reference Data: OMRSD

Description:

“THE GSE BASELINE DOCUMENT 7905979 USED FOR DEFINING THE GSE REQUIRED AT XSC
1S OUT OF DATE, THIS DOCUMENT IS USED TO TRACK THE EQUIPMENT TITLE, OM
RESPONSIBLE CONTRACTOR, SYSTEM RESPONSIBILITY, AND THE NUMBER OF MODEL
NUMBERS/SERIAL NUMBERS AVAILABLE.®

CLOSURE ACTION, 9/15/86 - OMRS FILE VI REVIEW I/
23St SRSt e et PRl St RestPettotobieibasits i etts st tiftsetesistelsreizasiie]
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I < 348.00> Issue(s): PAPERWORK : DISCIPLINE
Issue(s) cont.: PROCEDURE : :

Issue Source: <5i-L FINDINGS > PAGE 078

Operation:  <TEST >

Location: 1471

Ord.No/Mission:  <099/51-L >

Hardware/Software: <GSE b

Reference Data: OMRSD

Description:

"THE SERIAL NUMBERS OF PORTABLE/TEST EQUIPMENT ARE NOT ENTERED, OR REPAIRED,
ON THE WORK PAPER MAXING IT DIFFICULT TO TRACE WHICH PIECE OF GEAR WAS USED
70 PERFORM A PARTICULAR OPERATIONS IN THE EVENT OF A PROBLEM.®

CLOSURE ACTION, 9/15/86 - WAD TRAINING. WAD STYLE GUIDE I/W
BIEEELIRSIRERXARBLALLIALERSRRTRSALLATALRIERIILRLSLIXTIRTAEATLSITLRTALAILRLLLIRLL

ID: < 349.00> Issue(s): PAPERNORK : TRAINING/CERTIF
Issue(s) cont.: DISCIPLINE : :

Issue Source: <51-L FINDINGS > PAGE 079 RECOMMENDATIONS.....
Operation:  <TEST b

Location: PAD >

Orb.NofMission:  <099/51-L >

Hardware/Sof tware: <GSE >

Reference Data: N/A

Description:

“THE INTEGRATED GROUND PROCESSING REVIEW HAS FOUND THAT THE ABILITY OF THE WORK
CONTROL DOCUMENTATION SYSTEM TO GUARANTEE PROPER REAL-TIME EXECUTION OF TASKS
AND THEIR SUBSEQUENT TRACEABILITY IS INHIBITED 8Y FACTORS THAT MUST 8E
IDENTIFIED AND CORRECTED BY KSC MANAGEMENT. TRAINING MUST 8E ADEQUATE TO
ENSURE THAT ALL WORKERS ARE ABLE TO COMPLY WITH THE REGULATIONS WHICH GOVERN
THE 'PAPERWORK SYSTEM.' ADDITIONALLY, IT WOUILD APPEAR THAT A RE-EMPHASIS OF
THE NECESSITY FOR PROPER DISCIPLINE IS IN ORDER. IT IS FURTHER RECOMMENDED THAT
, IF POSSIBLE, THE SYSTEM BE MADE MORE 'USER FRIENDLY' PROVIDING THAT THE
PROPER LEVEL OF RIGOR CAN BE MAINTAINED.®

et e i iiiifitssiotetetietettbestotiteteotsetesctototesissototit]

ID: < 350.00> Issue(s}): DISCIPLINE + TRAINING/CERTIF
Issue(s) cont.: SAFETY : :

Issue Source: <51-L FINDINGS > PAGE 079 RECOMMENDATIONS. ...
Operation:  (HAZARDOUS p

Location: <PAD >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<GSE p

Reference Data: N/A

Description:

“A RE-EMPHASIS OF PROPER TRAINING AND WORKER DISCIPLINE AS APPLICABLE 70 THE
PERFORMANCE OF HAZARDOUS GPERATIONS IS ALSO REQUIRED. THE EVENTS WHICH
BECAME 'FINDINGS’ IN THIS REPORT RESULTED FROM FAILURES TO ADHERE TO
STANDARD DEFINITIONS OF WHAT CONSTITUTES A HAZARDOUS OPERATION AND FROM
FAILURE TO PROVIDE FOR ADEQUATE DOCUMENTATION AND SAFETY COVERAGE OF SUCH
OPERATIONS. IT IS THE BELIEF OF THE TEAM THAT THE REGULATIONS IN EXISTENCE
ARE SUFFICIENT TO PROVIDE FOR SAFE OPERATION, BUT NEED 7O BE UNIFORMLY
UNDERSTOOD, APPLIED, FOLLOWED, AND ENFORCED.®

3323ttt e et iR iP st iost it toseceiasossesittispotistesatisssy
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10 < 351.0@) Issue(s): DISCIPLINE H
Issue(s) cont.: :

Issue Source: <51-L FINDINGS PAGE 879 RECOMMENDATIONS.....
Dperation:  {REPAIR ¥

Location: {PAD > PAD B

Drb.No/Mission:  <@99/51-L }

Hardware/Scftware: (GSE >

Reference Data: N/A

Description:

*IN GENERAL, WORKMANSHIP WAS FOUND TO BE ACCEPTABLE QUALITY. HOWEVER, THERE
WERE INSTANCES DF UNDOCUMENTED PROBLEMS, UNREPORTED DAMAGE, AND POOR WORK
PRACTICES INDICATING THAT PERSONAL RESPONSIBILITY AND DISCIPLINE ARE SOMETINMES
INADEQUATE. KSC MANAGEMENT (NASA AND CONTRACTOR) MUST TAKE A STRONG, ENFORCED
STAND ON THE IMPORTANCE OF THE INDIVIDUAL‘S RESPONSIBILITY FOR FLIGHT VEHICLE
AND PERSONNEL SAFETY, AND PUT IN PLACE AN INSTRUCTION AND AUDIT/REVIEW PROGRAM
T0 ENSURE COMPLIANCE WITH 600D WORK PRACTICES.*

R A A M R R R R R A R R R AR R A H R E R H LR R IR

10: ¢ 352,800 Issug(s): DISCIPLINE : MANABEMENT
Issue(s) cont.: : :

Issup Source: ¢(5i-L FINDINGS PAGE 279 RECOMMENDATIONS.....
Operation: <TEST >

Location: PRD > PAD B

Orb.No/Mission:  (@99/31-L ?

Hardware/Software: {G6SE )

Reference Data: N/A

Description:

"SEVERAL INSTANCES OF PROBLEMS RESULTING FROM MIS-CONFIGURED SYSTEMS KWERE
DOCUMENTED IN THIS REPORT. IMPROPER FLIGHT VEHICLE OR SUPPORT EQUIPMENT TEST
CONFIBURATION, OR LACK OF OPERATOR KNOWLEDGE OF EXISTING CONFIGURATION MUST
BE CONSIDERED UNACCEFTABLE FOR PROTECTION OF CRITICAL HARDWARE. STRINGENT
CONFIGURATION MANAGEMENT MUST BE PRACTICED AND ENFORCED.®

R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R 2

1D« J53.08 Issue{s): PROCEDURE H

lssue(s) cont.: : s

Issue Source: <51-L FINDINGS > PAGE 879 RECOMMENDATIONS.....
Operation:  (TEST )

Location: {ALL

Orb.No/Mission:  <B99/31-L ?

Hardware/Software: <65E b}

Reference Data: oui

Description:

*IT 15 RECOMMENDED THAT A THORDUGH REVIEW BE CONDUCTED OF ALL OMI'S FOR THE
PURPOSE OF ESTABLISHING CURRENT BASELINE DOCUMENTS. SPECIAL ATTENTION SHOULD BE
PAID TO INCORPORATING DEVIATIONS, UPLATING WORK STEPS AND NOMENCLATURE WHERE
APPLICABLE, AND RE-PACKAGING TASKS WHERE EXPERIENCE INDICATES IMPROVEMENTS CAN
BE MADE."*

R R R R R R R R P R R A R R R R R R R L R H R R4 1 141
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1D (334,00 Issue{s): COST/MANHOURS : PMANAGEMENT
Issue(s) cont.: : .

Issue Source: ¢51-L FINDINGS > PAGE 279 RECOMMENDATIONS.....
Operation:  <TEST Y

Location: {ALL >

Orb.No/Mission:  <@99/31-L >

Hardware/Software: (8SE ? WORK LOAD

Reference Data: N/A

Qescription:

*AN EVALUATION OF THE EFFECT OF WORK LOAD SHOULD BE MADE TO DETERMINE IF THIS
FACTOR 15 A CONTRIBUTOR TO THE FINDINGS OF THIS REPORT., POOR PAPER, POOR
WORKMANSHIP, LACK OF THOROUGH UNDERSTANDING OF REQUIREMENTS AND CONFIGURATION -
MAY WELL HAVE THEIR ROOTS IN THE OVERLODADING OF THE AVAILABLE WORK FORCE.®

SERE IR R R R L R R R R L R R E R R H R H R R R R R E R R R R H R R R R R R R R HEE

10 ¢ 355.9% Issue(s!: REBUIREMENTS + DISCIPLINE
Issuets) cont.: EFFICIENCY : :

Issue Source: ¢51-L FINDINGS PAGE 988 RECOMMEMDATIONS.....
Dperation:  <TEST >

Location: (ALL  }

Orb.No/Mission:  <@899/51-L )

Hardware/Software: (BSE ) WORK LOAD

Reference Data: N/A

Description:

*EXTERNAL FACTORS, SUCH AS LATE REQUIREMENTS, ALSG AFFECT THE EFFICIENT
UTILIZATION OF THE AVAILABLE WORK FORCE AS WELL AS INDUCING SCHEDULE
PERTURBATIONS THAT TEND 70 EXACERBATE THE PROBLEM OF INPROPER DOCUMENTATION
DISCIPLINE.®

R AR R R R R P R R R R R P R L L R L E R R R R R RN R LR ER R R R E HEE

10: < 356.00) Issue(s): DISCIPLINE : PAPERWORK
Issue{s) cont,: : :

Issue Source: <3i1-L FINDINGS > PAGE e8@ RECOMMENDATIONS.....
Operation:  <TEST Y

Location: (ALL )
Orb.No/Missipn:  <B99/51-L ;

Hardware/Softuare: (ASE b WORK LOAD

Reference Data: N/A

Description:

*IN ADDITION, THE DESIRE TD ASSURE TECHNICALLY COMPLETE WORK WITKIN SCHEDULE
CONSTRAINTS SOMETIMES 1S AT THE EXPENSE OF PROPER DOCUMEKTATION.®

R R R R R R R R R R A R A R E R R R R R R R R R R R R R R FR IR TR 14
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1D: ¢ 357.8@> Issuels): TRAINING/CERTIF + PAPERWORK

Issueis) cont.: MANAGEMENT : :

1ssue Source: (Si-L FINDINGS PAGE 189 828

Operation:  <BENERIC )

Location: KSC >

Orb.No/Mission: <B899/51-L 7 ORIGINAL PAGE IS
Hardware/Software: (N/A > OF POOR QUALITY
Reference Data: N/A

Description:

"CERTIFICATION RECORDS FOR TECHNICIANS AND QUALITY ARE NOT MAINTAINED IN A

SUITABLE FORM TO PERMIT EASY VERIFICATION THAT PERSONNEL WORKING ON FLIGHT

HARDWARE ARE PROPERLY CERTIFIED.*

CLOSURE ACTION, 9/15/86 - REVISE SPI'S SP-504,SP-519,5P-614,5P-514,0A-001, TRAIN
S H R R R L R

10 < 358.00> Issuels): PAPERWORK
Issuels) cont.: TRAINING/CERTIF :

Issue Source: <51-L FINDINGS PABE 109 828
Operation:  <BENERIC )]

Location: {KSC >

Orb.No/Mission: <899/31-L b

Hardware/So¢tware: (ET » FLIGHT HARDWARE
Reference Data: N/A

Description:

CERTIFIED SKILLS.

DISCIPLINE

“IN ADDITION TO A PERSONNEL CERTIFICATION CONCERN, THERE WAS SOME QUESTION THAT
THE WORK AUTHORIZATION DOCUMENT PROPERLY SPECIFIED THE SKILLS REQUIRED TO
PERFORM THE WORK. AN AUDIT IN THIS AREA ALSD INDICATED THAT ALL FLIGHT HARD-
WARE TASKS WERE PERFORMED BY CERTIFIED PERSONNEL BUT THAT THE IDENTIFIED

SKILLS WERE NOT ALWAYS IDENTIFIED IN THE APPROPRIATE BLOCK OF THE WORK
AUTHORIZATION DOCUMENT.®

CLOSURE ACTION, 9/15/86 - REVISE SP1'S SP-524,5P-519,5P-b14,5P-314,0A-021, TRAIN
R R R R A IR R R A R R R R R R R R F 11 R AR R R E R R H R E R S R R 21 E 11
1 < 359.800 Issue(s): SECURITY 2a
Issuels) cont,: DISCIPLINE :

Issue Source: <51-L FINDINGS PAGE 189 828
Operation:  ¢INSPECTION )]

Location: {VAB >

Drb.No/Mission:  (B899/51-L >

Hardware/Software: (ET Y RESTRAINTS
Reference Data: PRACA PR 5T-2@84
Description:

PR ST-2@R& -- ET AFT RESTRAINT INTEGRITY SEALS MISSING
THE ET IS PLACED IN THE VERTICAL POSITION IN THE VAB CHECKOUT AND STORAGE CELLS
DURING STAND-ALONE PROCESSING. ET IS POSITIONED IN THE CELL, AFT RESTRAINTS
ATTACHED AND ADJUSTED, AND THE INTEGRITY SEALS INSTALLED. THE PR WAS WRITTEN
TO DOCUMENT THAT THE INTEGRITY SEALS WERE MISSING. SUBSEQUENT DATA DIFFERED

FRON THE ORIGINAL SETTINGS. ANALYSIS CONFIRMED, HOMEVER, THAT THE ET STRUCT- REVISED FEB.

URAL INTEGRITY COULD NOT HAVE BEEN COMPROMISED. 087

CLOSURE ACTION, 1/3/87 - DISCIFLINE IN WORKING PROPER HARDWARE
HE R R A F R R L R R R R R

‘87



ID: < 360.00> Issue(s): PAPERWORK : REQUIREMENTS

Issue{s) cont.: PROCEDURE : CHANGE CONTROL
Issue Source: ¢S1-L FINDINGS PAGE 110 029
Operation:  <GENERIC >

Location: &sC

Orb.No/Mission:  <099/5i-L >

Hardware/Software:<ET p

Reference Data: OMRSD ], )

Description:

OMI REVIEW OF OMRSD REQUIREMENTS

"TWENTY-THREE OMI'S WERE REVIEWED, 16 OF WHICH WERE PROCESSED DURING THE ET-26
STAND-ALONE TIME FRAME AND SEVEN WERE PROCESSED DURING THE INTEGRATED TIME
FRAME. ALL THE REQUIRED OMRSD'S WERE SATISFACTORILY ACCOMPLISHED WITH NO
WAJOR PROBLEMS. HOWEVER, THE REVIEW CONSISTENTLY UNCOVERED PROBLEMS WITH
REVISION LEVELS CALLED OUT IN THE OMP NOT MATCHING THE AS-RUN OMI REVISION
LEVELS. BUT THESE DIFFERENCES WERE VERIFIED AS HAVING NO EFFECT ON SATISFYING
ONRSD REQUIREMENTS.®

CLOSURE ACTION, 9/15/86 - CLOSED LOOP OMP SYSTEM, 1/W
0T e i gt rretitertseteticseylisciiitastitasiiiecaststatotizissiz st iz sty

ID: < 361.000 Issue(s): PAPERWORK : DISCIPLINE
Issue(s) cont.: : :

Issue Source: ¢<51-L FINDINGS > PAGE 111 030

Operation:  (GENERIC >

Location: KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<ET >

Reference Data: WA

Description:

WAD - PAPER NOT FILLED OUT PROPERLY/MISSING/INCOMPLETE DATA

*DURING WAD REVIEWS MANY OF THE WAD'S HAVE ONE OR MORE INSTANCES WHERE THE
PAPER WAS NOT COMPLETED. THE RANGE OF THIS FINDING WAS FROM CHECKING BLOCKS
FOR NON-CRITICAL ITEMS, SUCH AS RECURRENCE CONTROL, TO THE LACK OF DATA
BEING SUPPLIED AT THE APPROPRIATE STEP IN THE WAD. SEVERAL EXAMPLES OF
MISSING DATA ARE ANNOTATING "Z" NUMBERS AND CALIBRATION DUE DATES, LACK OF
TEMPERATURE DATA, AND MISSING HYGROTHERMOGRAPH CHARTS.®

CLOSURE ACTION, 9/15/86 - TRAINING FOR WAD STYLE GUIDE. WAD STYLE GUIDE I/W
ERESEETAEEIXAEIRTETEELRNERATIRITLRLIRATLITILTLLIIRARLLATSRIATRLLRIALLLIALLRANS

Issue(s) cont.: :
Issue Source: <5i-L FINDINGS PAGE 11! 030

Qperation:  (GENERIC >

Location: KKSC

Orb.No/Mission:  <099/51-L >

Hardware/Softuare:<ET >

Reference Data: N/A

Description:

NO CRITICAL SKILL SPECIFIED/RECORDS SHOW THAT PERSONNEL ARE NOT CERTIFIED--
*THIS CATEGORY INCLUDED CASES WHERE ENGINEERING DID NOT SPECIFY SOME OR ALL
OF THE CRITICAL SKILLS NECESSARY TO PERFORM THE REQUIRED WORK. ALSC INCLUDED
HERE INSTANCES WHERE TECHNICIAN AND INSPECTOR CERTIFICATIONS COULD NOT BE
VERIFIED BY USING TRAINING CERTIFICATION RECORD STRIPOUTS. A PERSONNEL
CERTIFICATION AUDIT WAS PERFORMED BY THIOKOL, ON A PERSON-BY-PERSON BASIS,
AND ESTABLISHED THAT ALL PERSONNEL WERE QUALIFIED.®

ID: < 362.00> Issue(s): DISCIPLINE : TRAINING/CERTIF

CLOSURE ACTION, 9/15/86 - REVISE SPI'S SP-504,-519,-509,-614,-514,0A-001. TRAIN
T St g tro ottt raets et ess s iisasisasiistissesst et siisaslz e s dt s st
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1D: ¢ 363.00> Issue(s): DISCIPLINE : PAPERWORK
Issue(s) cont.: QA : :

Issue Source: <S1-L FINDINGS >  PAGE 111 030 ORIGINAL PAGE IS
Operation:  <GENERIC > OF POOR QuALITY

Location: KsSC >

Orb.No/Mission:  <099/51-L >
Hardware/Software:<ET >

Reference Data: NA

Description:

ILLEGIBLE STAMPS/INCORRECT/UNDATED STAMPS.

‘A LARGE NUMBER OF WAD’S HAD ILLEGIBLE STAMPS AND SEVERAL WAD'S CONTAINED
INCORRECT OR UNDATED STAMPS. INK-SMUDGED STAMPS PREVENT TRACEABILITY, IN
NUMEROUS CASES, THERE WERE UNDATED OR IMPROPERLY DATED STAMPS."

CLOSURE ACTION, 9/15/86 - TRAINING FOR SPI OA-004
P32 eEettseot ot i et ittt seiiectiatiBestestltetitacts et oteiiisetistiieeiitog:

ID: ¢ 364.00> Issue{s): PAPERWORK : DISCIPLINE
Issue(s) cont.: MANAGEMENT : QA :

Issue Source: <51-L FINDINGS > PAGE 112 031

Operation:  <GENERIC p

Location: KSC »

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware:<EY >

Reference Data: OMI TPS, PR, DR, IPR

Description:

MISSING/IMPROPER SIGNATURES.

“DURING THE REVIEW OF QOMI’S, TPS’S, AND PR'S/DR'S/IPR’S, THERE WERE NUMEROUS
INSTANCES OF MISSING AND/OR IMPROPER SIGNATURES. THE MAJOR CONCERN ON MISSING
SIGNATURES WAS THE FACT THAT A COVER SHEET OF A WAD OR ATTACHMENT WOULD BE
SIGNED, BUT ND SIGNATURE WAS ON THE OTHER PAGES OF THE PR. THIS ALLOWS THE
POTENTIAL FOR OTHER PAGES TO BE CHANGED WITHOUT SIGNATURE CONTROL. IN SOME
CASES, IMPROPER SIGNATURES WERE IDENTIFIED. SIGNATURES WERE AT A LOWER LEVEL
THAN REQUIRED 8Y THE SPI, I.E., LEADMAN INSTEAD OF SUPERVISOR ON DR’S.”

CLOSURE ACTION, 9/15/86 - WAD TRAINING
[E2E2e 2228 et 2 R e ttteseltese sttt ociitst tiRetttsseistseeitstesteistitestisizesy

ID: < 365.000 Issue(s): DISCIPLINE : PAPERWORK

Issue(s) cont.: QA : :

[ssue Source: <51-L FINDINGS > PAGE 112 031

Operation:  <GENERIC )

Location: <KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:<ET >

Reference Data: OMI TPS, PR, DR, IPR

Description:

MISSING/INPROPER STAMPS.

"NUMEROUS CASES WERE FOUND WHERE THERE WAS NO QUESTION THAT THE WORK WAS

PERFORMED, BUT SOME OR ALL OF THE TECH/QUALITY/NASA VERIFICATIONS WERE NOT

AFFIXED. THESE INCLUDED ITEMS WHERE EITHER ONE OR THE OTHER STAMPS WERE

MISSING AT EITHER THE WORKSTEP, THE BOTTOM OF THE PAGE, OR ON A NOT-PERFORMED

STEP. IN SOME CASES, A NOT PERFORMED STEP WAS STAMPED AND IT WAS 0BYIOUS THAT

THE WORK WAS PERFORMED, AND VICE VERSA. () 23 g
A8

CLOSURE ACTION, 9/15/86 - TRAINING FOR WAD STYLE GUIDE. WAD STYLE GUIDE I/W
PR R Pt ettt ettty Re el Rel Pt el Reeletyttetsiesiettieeteststess:



10 (36680 Issuels): QA :+ PAPERWORK
lssue(s) cont.: DISCIPLINE : :

Issue Source: <S1-L FINDINGS PABE 112 831

Dperation:  (BENERIC )

Location: {KSC
Orb.No/Mission:  <@99/51-L }
Hardware/Software:{ET )

——————————— et

Reference Data: OMI TPS, PR, DR, IPR

Description:

EQUIPMENT CALIBRATION RECORDS NOT CURRENT.

*DURING THE REVIEW OF OM1'S, TPS'S, AND PR'S/DR'S/IPR'S, THERE NERE NUMEROUS
INSTANCES OF CALIBRATION RECORDS NOT BEING CURRENT. THE PRIMARY FINDING WAS
THAT THE TOOL OR EQUIPMENT HAD 4 CURRENT CALIBRATION CERTIFICATION, BUT THE
NOST CURRENT LISTING DID NOT CONTAIN THE TOOL OR ITEN DF EQUIPMENT, OR THE DATE
WAS DIFFERENT THAN THE CALIBRATION DATE SHOMN ON THE TOOL OR ITEM OF EQUIPHENT®

CLOSURE ACTION, 1/5/87 - SP1 5P-2@1 ENFORCEMENT
FHEER L M H R H A R S P M H R R

1D: < 367.00) Issuels): PAPERWORK : DISCIPLINE
Issue(s) cont.: QA :+ PROCEDURE :

1ssue Source: ¢51-L FINDINGS PAGE 112 831

Dperation:  (GENERIL )

Location: {K5C
Orb.No/Mission:  <@99/51-L Y
Hardware/Software:<ET Y

e ———etitr—

Reference Data:  WR

Description:

MISSING/INCOMPLETE STEPS IN WAD'S.

"THIS CATEGORY INCLUDES WORK STEPS OR ANNOTATIONS THAT SHOULD HAVE BEEN PART
OF THE DISPOSITION/INSTRUCTIONS TO ENSURE THAT THE WORK WAS COMPLETED PROPERLY
AND WAS ACCEPTABLE. FOR EXAMPLE, THERE WAS NO PLACE TO ENTER 1" NUMBERS AND
DUE DATES, AND NOT PERFORMED OPTIONS WERE MISSING. OTHER EXAMPLES OF INFOR-
MATION MISSING OR INCONPLETE IN THE WAD'S WERE TIME LIMITS BETWEEN NORK STEPS
WHICH WERE REGUIRED 7O VERIFY FULFILLMENT OF SPECIFICATIONS.®

CLOSURE ACTION, 9/15/86 - TRAINING FOR WAD STYLE GUIDE. MAD STYLE GUIDE I/W
EEE LR AR R R R R R R R R R R R R AR R RS R SR E R R
1D: < 348.80) Issug(s)s DISCIFLINE PAPERNORK
Issue(s) cont.: @A :

lssue Source: {(Si-L FINDINGS PAGE 113 832
Dperation:  <BENERIL >

Location: {K§C

Orb.No/Mission:  <899/51-L ¥ CLOSURE ACTION, 9/15/86 - TRAINING FOR
Hardware/Software:<ET } WAD STYLE GUIDE. WAD STYLE GUIDE I/W
Reference Data: PRACA PR

Description:

SUMMARY /CLOSURE ANCMALIES.

*DURING THE FLOW OF ET STAND-ALONE FROCESSING, NUMEROUS QUESTIONABLE SUMMARY/
CLOSURE STATEMENTS FOR PR'S WERE FOUND TO LACK THE DETAIL FOR A CLEAR, CONCISE,
EXPLANATION OF THE PROBLEM RESCLUTION, SEVERAL CASES SURFACED WHERE REFERENCE
DRANINGS/SPECIFICATIONS FOR THE FINISHED PRODUCT OR END ITEM WERE NOT LISTEDL.

BUT IN REVIEW OF THE WORK PROCEDURE, TMERE WAS NO QUESTION OF ACCEPTABILITY, REVISED FEB.

OTHER CASES, INCLUDING THE RATIONALE FOR MRB ACTIONS AS 7O WHY OR HOM THE ITEM 090
UNDER NRB ACTION COULD BE ACCEFTED OR USED AS 15, WERE NOT CLEARLY DEFINED.

ALTHOUSH VAGUE TN STATEMENT, 1T 1S CLEARLY VIEWED THAT ALL INVOLVED IN THE MRB

ACTIONS FULLY UNDERSTODD AND CONCURRED WITH THE ACTIONS APPROVED.

R RE PR R R R R R R H R A R H R R R R R R R R R R R
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10: ¢ 369.00> Issue(s)s DISCIPLINE : DA
Issue(s) cont,: :

Issue Source: <S1-L FINDINGS > PABE 115 B34
Operation:  {BENERIC )

Location: KS€C >

Orb.No/Mission:  (R99/51-L b
Hardware/Software:<ET >

Reference Data: PRACA (11}
Description:

ET STAND-ALONE PROCESSING REVIEW TEAM -- RECOMMENDATIONS/CONCLUSIONS--===~=-
RECOMMENDATIONS--1, IMPLEMENT, ENFORCE, AND MONITOR THE KSC SP1 SYSTEM. #SET

UP AN SP] SYSTEM TRAINING COURSE AND MAKE IT MANDATORY FOR ALL KSC PROCESSING
PERSONNEL TO ATTEND. #PERFORM AN AUDIT OF ALL PAPER AT EACH MAJOR ET PROCESSING
MILESTONE, #RE-ESTABLISH NASA @A AS THE ENFORCER OF THE SPI SYSTEM.

2. IMPLEMENT A UNIFORM SYSTEM FOR CONDUCTING TRAINING AND CERTIFICATION ACTIV-
ITIES(RETRAINING) WHICH INCLUDES A CURRENT RECORDS SYSTEM THAT IS MAINTAINED
FOR ALL CRITICAL SKILLS. 3. REPLACE AFT RESTRAINT PAPER INTESRITY SEALS WITH
LERD WIRE SEALS, ---CONCLUSION--- ET-26 WAS PROPERLY PROCESSED FOR STS 5i-L
DURING STAND-ALONE OPERATIONS AND MET ALL OMRSD REQUIREMENTS.

R R R R R R R R R F R R H R R R R H L R R 058

1D < 370.ae Issue(s): DESIGN H
Issue{s) cont.: H :

Issue Sgurce: <51-L FINDINGS > PAGE 7-1 THRU 7-3 (@S5-857)
Operation:  <BENERIC >

Location: KsC >

Orb.No/Missign:  <(899/51-L }

Hardware/Spttware: (SRB >

Reference Data: N/A

Description:

SRE DBSERVATIONS/RECOMMENDATIONS:

A THOROUBH REVIEW OF KSC PROCESSING RECORDS OF THE SRB REVEALED NO SIBNIFICANT
DISCREPANCIES. THE TEST REBUIREMENTS AS SPECIFIED IN THE OPERATIONS, MAINTEN-
ANCE, REQUIREMENTS, AND SPECIFICATIONS DOCUMENT (OMRSD) WERE ALL MET. HONEVER,
THERE WERE CONCERNS OF THE REVIEW TEAM THAT FOCUS ON PROBLEM AREAS THAT NERE
IDENTIFIED ON THE INCIDENT REVIEW SHEETS. THESE ARE SUMMARIZED INTO CATEGORIES
AND GROUPED BY DEPARTMENT: ENGINEERING, RUALITY, PROCESS, PLANNING & CONTROL,
AND OPERATIONS, RESPONSIBILITY FOR CORRECTIVE ACTION RESIDES IN THE APPROPRIATE
DEPARTMENT. IT IS OUR RECOMMENDATION THAT REMEDIAL ACTION BE IMPLEMENTED BY
COGNIZANT DEPARTMENTS FOR RESOLUTION OF  (CONTINUED DN 1D:370.81)

HEH R R R A R M R R H R R R R R FE R H R R R 40 44
10 < 378,81 Issue(s): DESIGN :
Issuels) cont.: H :
Issue Source: (51-L FINDINGS PAGE 7-1 THRU 7-3 (BS5-857)

Operation: ~¢BGENERIC )

Location: Ks5€

Drb,No/Mission:  <@99/51-L by

Hardware/Software:(SRB ?

Reference Data: N/A

Description:

SRB OBSERVATIONS/RECOMMENDATIONS: (CDNTINUED FROM 1D:370.98)

--PROBLEM AREAS AND EACH ITEM TRACKED FOR FINAL CLOSURE. THIS EFFORT SHOULD

BE ACCOMPLISHED PRIDR TO PERFORMING ANY OPERATION WHICH PREPARES BOOSTER HARD-
WARE FOR FLIGHT. APPROXIMATELY 121 ITEMS WILL REQUIRE CLOSURE BY ALL DEPART-
MENTS, DURINE TEAM DISCUSSIDNS SOME QUESTIONS WERE RAISED COMCERNING SRE
PROCESSING AT KSL. FOR EXAMFLE, AN ANALYSIS OF THE DESIBN REQUIREMENT OF A
MININUM SBUEETE OF .20 ON THE O-RINGS AND THE ASSEMBLY REQUIREMENTS COF THE
SHUTTLE SYSTEM AT KSC RAISE A BUESTION WHETHER THE MININUM SQUEEZE CAN BE
GUARANTEED AT THE TIME OF LAUNCH. THERE HAS BEEN NO OMRSD REQUIREMENT TO
MEASURE THE EFFECTS OF CLEVIS BAP OF MATING (CONT. ON ID:378.82)

B R S E R R R R R R R R R R R R R F R R R R R R R R R R EE

ORIGINAL PAGE IS
OF POOR QUALITY
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I0: ¢ 370.82> Issuels): DESIGN !

1ssue{s) cont,: 1 H
Issue Source: <51-L FINDINGS > PAGE 7-1 THRU 7-3 (@S55-257)
Dperation:  ¢GENERIC ?

Location: {KSC >

Orb.No/Mission:  ¢B99/3i-L p

Hardware/Software:{SRB >

Reference Data: N/A

Description:

SRB OBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:370.01)

---GEGMENTS THAT ARE OUT-OF-ROUND AND THAT HAVE ALLOWABLE DIAMETER MISMATCH.
MATING THE ORBITER TO THE EXTERNAL TANK AND THE BENDING LOADS IMPOSED ON THE
SRB HAS AN EFFECT ON CLEVIS GAP THAT HAS NOT BEEN MEASURED. SINCE THESE
EFFECTS HAVE NOT BEEN MEASURED, IT IS POSSIBLE THAT THE ASSEMBLED FIELD JOINTS
DO NOT MAINTAIN A MINIMUM O-RING SQUEEZE OF .828. THE DESIEN AGENCY SHOULD
CONSIDER WHETHER D-RING SQUEEIE MARGINS SHOULD INCLUDE ALLOWANCES TO ACCOUNT
FOR ASSEMBLY VARIABLES, IT SHOULD BE NOTED THAT THE JOINT DESIGN DOES
KOT ALLON ADJUSTMENT TO INCREASE O-RING SQUEEIE. THE SQUEEZE IS DETERNINED BY
THE MANUFACTURING TOLERANCES OF THE COMPONENTS  (CONT. ON ID:370.83)
ISR R M R E R R R R R F R R S R R R R AR R LR R LR H R EE

1D: ( 378.80> Issue(s}: DESIGN :
lssuels) cont,: : :

Issue Saurce: ¢(S1-L FINDINGS PAGE 7-1 THRU 7-3 (@55-237)
Operation:  (GENERIC ),

Location: KSC >

Orb,No/Mission:  <B99/51-L )

Hardware/Saoftware: (SRB )

Reference Data: N/A

Description:

SRB GBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:378.82)

---MAKING UP THE ASSEMBLY. A REDESIGN FEATURE MIGHT BE CONSIDERED FOR
THE FIELD JDINT THAT WILL WAINTAIN THE PRGPER 0-RING SQUEEZE THROUBHOUT KSC
OPERATIONS AND FLIGHT. THIS FEATURE MIGHT INCLUDE A THREADED FASTENER TO
WAINTAIN CLEVIS GAP DIMENSION, LARGER DIAMETER 0-RINGS, THICKER PIN RETAINERS,
OR A COMBINATION OF THESE FEATURES. THE MATED JOINTS ARE PRESSURE DECAY
CHECKED AT SB PSIG FOR A PERIDD OF TEN MINUTES, AFTER SEATING THE 0-RINGS AT
200 PSI, IN ORDER TO VERIFY THE INTEGRITY OF THE JOINTS. HOMEVER, THE PRELAUNCH
LDADS ON THE JOINTS ARE DIFFERENT FROM THOSE AT THE TIME OF THE LEAK CHECK.
ALSQ, THE PRIMARY O-RING IS LEAK CHECKED IN THE (CONT. ON 1D:378.24)

RS AR R R R R PR R R R R E R R R SR R R R R B R R R IR

10: < 372.04) 1ssue(s): DESIGN :
lssue{s) cont.: : :

Issue Source: (51-L FINDINGS PAGE 7-1 THRU 7-3 (@55-837)
Operation:  <BENERIC )

Location: {KSC >

Ord.No/Mission:  <B99/51-L )

Hardware/Software:(SRB >

Reference Data: N/A

Description:

SRB OBSERVATIONS/RECOMMENDATIONS: {CONTINUED FROM 1D:370.83)

--~%0p* POSITION RATHER THAN [TS FLIGHT PCSITION WHICH IS "DOMN® BECARUSE OF
THE SYSTEM DESIEN. IN ADDITION, IF DESIRABLE, FIELD JOINTS MIGHT BE
PRESSURE TESTED AFTER ORBITER MATE IN THE VAB AND A TECHNIQUE MISHT BE DEVISED
FOR CHECKING THE PRIMARY AND SECONDARY O-RINGS IN THEIR FLIBHT POSITIONS AT A
PRESSURE BREATER THAN OPERATING PRESSURE. THIS MIGHT BE ACCOMPLISHED BY ADDING
A THIRD D-RINS 70 THE FIELD JOINT OR USING A NDIZLE THROAT PLUS TO PRESGURIZE
THE ENTIRE SRB TD THE HIGHEST ACCEFTABLE PRESSURE WHILE MONITORING THE O-RING
CAVITY PRESSURE. ANOTHER POSSIEILITY WOULD BE TO MAINTAIN A PRESSURE GREATER
THAN OPERATING PRESSURE BETWEEN THE 0-RINGS THROUBHOUT (CONT. ON 1D:372.85)
}!iliililil*i{'{{iii{'iiii*l’iii{iilﬂli{i&iil*!{li(ilil{i{iiﬂ'l{i!llI{H'H'H'H'ii!ll

d<]



ORIGINAL PAGE IS
OF PCOR QUALITY

10: (370,045 Issue(s): DESIGN :
lssuels) cont.: : :

Issue Source: ¢51-L FINDINGS PAGE 7-1 THRU 7-3 (@35-857)
Operation:  <BENERIC >

Location: {KSC >

Orb.No/Mission:  <B99/5i-L )

Hardware/Software: (SR ?

Reference Data: N/&

Description:

SRB OBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM ID:378.83)

~=="UP* POSITION RATHER THAN [TS FLIGHT POSITION WHICH IS "DOWN" BECAUSE OF
THE SYSTEM DESIGN. IN ADDITION, IF DESIRABLE, FIELD JOINTS NIGHT BE
PRESSURE TESTED AFTER ORBITER MATE IN THE VAB AND A TECHNIQUE MIGHT BE DEVISED
FOR CHECKING THE PRIMARY AND SECONDARY O-RINES IN THEIR FLIGHT POSITIONS AT A
PRESSURE GREATER THAN OPERATING PRESSURE. THIS MIGHT BE ACCOMPLISHED BY ADDING
& THIRD O-RING TO THE FIELD JOINT OR USING A NOZILE THROAT PLUG TD PRESSURIZE
THE ENTIRE SRB 7O THE WIGHEST ACCEPTABLE PRESSURE WHILE MOMITORING THE 0-RING
CAVITY PRESSURE. ANOTHER POSSIBILITY WOULD BE TO MAINTAIN & PRESSURE BREATER
THAN OPERATING PRESSURE BETWEEN THE 0-RINGS THROUGHQUT (CONT. ON 1D:370.R5)
FEHERE R R R E R R A R R R E R R R R R E R E R R R A R R R R R R EE R E R H R R E R R EE

ID: ¢ 378.85 Issueis}: DESIGN :
Issue(s) cont,: : :

Issue Source: ¢51-L FINDINGS PAGE 7-1 THRU 7-3 (835-857)
Dperation:  <BENERIC 3

Location: KSC >

Orb.No/Mission:  <B99/3i-L i

Hardware/Software: <SRB Y

Rederence Data: N/A

Description:

SRE DBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM ID:370.04)

---FLIBHT, THIS TECHNIGUE WOULD KEEP THE PRINARY Q-RING IN THE *UP® POSITION
THROUSHOUT FLIGHT. CONSIDERATION SHOULD BE GIVEN TO PROVIDING INSTRUMENTATION
TO MONITOR POSSIBLE EFFECTS GF ORBITER MATE, LAUNCH PAD ENVIRONMENTS, MAIN
ENGINE OPERATION, AND SRB DPERATION ON JDINT LEAKAGE. AN INSPECTION AT
KSC OF 22 0-RINGS THAT HAD BEEN PREVIOUSLY SOURCE INSPECTED BY MORTON-THIDKOL
AT WASATCH, UTAH REVEALED THAT 7 WERE FOUND TO HAVE DISCREPANT CONDITIONS.
SINCE FEBRUARY OF 1984, O-RINGS HAVE NDT BEEN REINSPECTED AT KSC PRIOR TO
INSTALLATION IN THE SRB FIELD JDINTS. AN ANALYSIS OF THE 7 DISCREPANT O-RINGS
SHOULD BE PERFORMED TO DETERMINE IF SIMILAR DISCREPANCIES (CONT, ON ID:378.86)
B R R R R R R R R R R R R R R R R R R R R R R R R R R FH R R R EE 1

10 < 378.984> Issue(s): DESIGN H
Issue(s) cont.: : H

Issue Source: (51-L FINDINGS ) PAGE 7-1 THRU 7-3 (BSS-@5D)
Operation:  {GENERIC >

Location: (KSC >

Ort.No/Mission:  <899/53t-L )

Hardware/Software:(SRB >

Reference Data: N/A

Description:

SRE OBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:370.85)

---COULD HAVE CONTRIBUTED TO FIELD JOINT LEAKASGE. 0-RINSS ARE MANUFACT-
URED WITH AS MANY AS § SCARF JOINTS. WHILE THERE IS NO EVIDENCE FROM DISASSEM-
BLY THAT SCARF JOINTS HAVE FAILED, CONSIDERATION SHOULD BE BIVEN TO REDUCING
OR ELIMINATING THE JDINTS. CONSIDERATION SHOULD BE GIVEN 7D ADDINE ADDIT-
IONAL SUPPORT FOR EACH SRB ON THE MLP'S THAT WOULD KEEP THE AFT SEGMENTS ROUND.
THE EXISTING DESIGN CAUSES LENGTHY DELAYS IN ASSEMELING THE AFT CENTER SEGMENT
TO THE AFT BOOSTER SEGMENT AND MAY AFFECT THE O-RING SQUEEZE OF THE ASSEMBLED
JOINT. AN ANALYSIS SHOULD EE PERFORMED TO DETERMINE WHETHER QUT-OF-ROUNDNESS
AND CONGRUENCY OF TANS AND CLEVISES AFFECTS 0-RING SQUEEZE(CONT, ON I1D:370.87)
AR R R R R R R R R PR CE R R E R R A R A R R R E E R R R EH R R R R AR £ H
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10: < 378.07) Issue(s): DESIGN
Issue(s! cont,: H :
Issue Source: ¢51-L FINDINGS ) PAGE 7-1 THRU 7-3 (855-857)

Operation:  <BENERIC )

Location: s€C >

Orb,No/Mission:  <B99/31-L b,

Hardware/Software: (SRB ?

Reference Data: N/A

Description:

SRB DBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:378.86)

---AND JOINT PERFORMANCE.IN ADDITION, THE FEASIBILITY OF REFURBISHING, SHIPPING
AND HANDLING HORIZONTAL SRM SEEMENTS WITH THE @ DEGREE OR 188 DEBREE POSITION
UP SHOULD BE INVESTIGATED, THIS WOULD RESULT IN THE SEGWENTS HAVING THEIR MAXI-
MUM DIAMETER ALONG THE 9@ DEGREE TD 278 DEGREE LINE WHICH WDULD CORRESPOND TD
THE AFT BOOSTER SEGMENT SHAPE WHEN STACKED ON THE HOLDDOWN POSTS AND EASE
MATING OPERATIONS, SRB SEGMENT CASE DIFODAMETERS ARE NOT WEASURED DURING
REFURBISHMENT. THE INITIAL MEASUREMENTS TAKEN AT THE FACTORY ARE USES THROUGH-
OUT THE LIFE OF THE SEGMENT. THE SEGMENT CASE DIAMETERS MAY GROW AS A RESULT OF
FLIGHT PRESSURIZATION AND HYDROSTATING QOF THE SEGMENTS (CONT. ON ID:372.88)
FEEREEER AP E R R R EE R EHE A AR AR R E HE H R R R R R F R R R R R R

10: < 378.98> Issuetst: DESIEN :
Issue(s) cont.: : H

Issue Source: (Si-L FINDINGS ? PAGE 7-1 THRU 7-3 (@55-837)
Operation:  <BENERIC )]

Location: {KSC >

Orb.No/Mission:  <899/51-L )}

Hardware/Software: (SRB )

Reference Data: N/A

Description:

SRB DBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:370.87)

---HHEN THEY ARE REDUALIFIED. ANY CHANGE IN SEGMENT CASE DIAMETER WILL HAVE

AN EFFECT ON 0-RING SQUEEZE. STANDARD WEIGHT SEGMENTS HAVE A MALL THICKNESS

OF @.584+/-,920, WHILE LIGHTNEIGHT SEGMENTS HAVE A WALL THICKNESS OF 8.479

+/-, 820, ANY GROWTH IN A LIGHTWEIGHT SEGMENT CAN BE EXPECTED TD BE DIFFERENT
FROM THE GROWTH IN A STANDARD SEGMENT., 4 CF 9 FIELD JOINTS THAT EXPERIENCED
(-RING DAMASE WERE MADE UP OF STANDARD TD LIGHTWEISHT CASES. A SIMILAR PROBLEM
MAY BE EXPERIENCED IN ASSEMBLING JOINTS WITH ONE USED SEGMENT AND ONE NEW
SEGMENT, WHILE THE AFT CENTER SEBMENT OF THE R BOOSTER WAS LOCATED DUT-
SIDE THE VAB DOCR ON 12/5/BS, THERE WAS A HEAVY RAINSTORM (CONT. ON ID:370.89)
B T T T T R F P T RN T TN RPN IO NI TSNS RTR I E2R 2222848 22202222]
10: < 370.88) Issue(s): DESIGN :
lesup(s) cont,: : :
Issue Source: ¢(Si-L FINDINGS PAGE 7-1 THRU 7-3 (@55-857}

Operation:  (BENERIC )

Location: {KSC >

Orb,No/Mission:  (B99/51-L )

Hardware/Software: (SRB )

Reference Data: N/A

Qescription:

SRB OBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:378.87)

——-NHEN THEY ARE REQUALIFIED. ANY CHANGE IN SEGMENT CASE DIAMETER WILL HAVE

AN EFFECT ON O-RING SOUEEZE. STANDARD WEIGHT SEGMENTS HAVE A WALL THICKNESS

OF 9.584+/-.828, WHILE LIGHTWEIGHT SEGMENTS HAVE A WALL THICKNESS OF 8.479
+/-.920. ANY GROWTH IN A LIGHTWEIGHT SEGMENT CAN BE EXPECTED TO BE DIFFERENT
FROM THE GROMTH IN A STANDARD SEGMENT. 4 OF 9 FIELD JOINTS THAT EXPERIENCED
0-RiNG DAMAGE WERE MADE UP OF STANDARD TD LIGHTWEIBHT CASES. A SIMILAR PROELEM
MAY BE EXPERIENCED IN ASSEMBLING JOINTS WITH ONE USED SEGMENT AND ONE NEW
SEGMENT, WHILE THE AF7 CENTER SEBMENT OF THE RH BOOSTER WAS LOCATED OUT-
SIDE THE VAB DOOR ON 12/5/B5, THERE WAS A HEAVY RAINSTDRM (CONT. ON 1D:378.2%)
R R R R R R R R EE R R F R R R R E R R H R LR R R HE R R E R R R 4
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ID: < 370.09 Issue(s): DESIGN

Issue(s) cont.: : :
Issue Source: <51-L FINDINGS > PAGE 7-1 THRU 7-3 (055-057)

Operation:  <GENERIC )
Location: KSC >

ORIGINAL PAGE IS

Orb.No/Mission:  <099/51-L OF POCR QUALITY
Hardware/Software: (SR8 >

Reference Data: N/A

Description:

SRB OBSERVATIONS/RECOMMENDATIONS: (CONTINUED FROM 1D:370.08)

---THE MOTOR SEGMENT WAS WET WITH WATER. WATER WAS REMOVED FROM ACCESSIBLE
AREAS WITH & LINT-FREE CLOTH. IN ADDITION, CONDENSATION AND EVIDENCE OF
EVAPORATED CONDENSATE HAS BEEN DBSERVED DURING RECEIVING INSPECTION OF SR8
SEGHENTS. 1T IS POSSIBLE THAT LIQUID CONDENSATE COULD COLLECT INSIDE THE AFT
SEGMENTS IN THE FLEX BEARING AREA AND MAY HAVE A DETRIMENTAL EFFECT. THE DESIGN
AGENCY SHOULD DETERMINE ANY ADVERSE EFFECT WATER HAD ON THIS SEGMENT AND
POTENTIAL ADVERSE EFFECTS ON OTHER SEGMENTS SUCH AS THE AFT SEGMENT. (END)

t!i!X‘Xtttt!t!x!X!ltttlxx!xi!x!xt!t!t!tht!tt!ttt!!!!!t!ttttt!t!t!!!tittxtitttt

ID: < 371.00» Issue(s): QA : PAPERWORK
Issue(s) cont.: DISCIPLINE : PROCEDURE :

Issue Source: <51-L FINDINGS > PAGE 041

Operation:  <GENERIC p

Location: KSC
Orb.No/Mission:  <099/51-L >

Hardware/Software:<N/A >
Reference Data: PRACA

Description:

"IPR/PR/TPS REVIEMW THE FOLLOWING GENERAL FINDINGS APPLY:
1. THERE IS AN INADEQUATE REVIEW OF PAPER PRIOR TO CLOSURE FOR PROCEDURAL
DETAIL.

2. DOCUMENTS PERFORM THE WORK REQUIRED TO SUPPORT THE FLOW; HOWEVER,SYSTEM
TRACEABILITY REQUIRES MORE ATTENTION.

3. REPETITIVE TASKS ARE OFTEN PERFORMED ON TPS'S. REPETITIVE WORK SHOULD
BE PERFORMED ON RELEASED OMI'S.

xxxxxxtxxxxxxxxxx:xxxxxxxxxxxsxxxxtxtxxxx:::z:xxx:xtx:xxxt:sxxxtt::xxxxxxxxxxxt
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ID: < 400.00> Issue(s): DISCIPLINE
Issue{s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 336 082
Operation:  (TEST >

Location: (e o

Orb.No/Mission:  <099/51-L )

Hardware/Software: <N/A p

Reference Data: N/A

Description:

"SEVERAL IMPORTANT CONSOLES HAVE THE RESPONSIBILITY OF SUPPORTING THE ENTIRE
LC39 AREA INCLUDING OPF, VAB, & PAD. SPECIFICALLY SAFETY, STM AND LTD ARE
OBLIGATED BY POLICY AND THEIR POSITION TD SUPPORT OTHER NON-RELATED TASKS
DURING LAUNCH COUNTDOWNS. ALTHOUGH THIS HAS NOT CAUSED A PROBLEM DURING ANY
LAUNCH, THERE ARE TIMES WHEN OUTSIDE DISTRACTIONS CANNOT BE TOLERATED. ALSO,
OTHER WORK STATIONS DURING NON-CRITICAL TIME PERIODS OF COUNT MAY NOT BE
DEDICATED 1O THE LAUNCH COUNT OR MAY NORK MULTIPLE CONSOLES.®

PeeR 222 2t R b bR i bbbttt ot et il ettt et iyttt ettt it titt ettt it tootet:;

ID: < 401.00> Issue{s): PROCEDURE

Issue(s) cont,: :
Issue Source: <51-L FINDINGS PAGE 336 082

Operation:  <TEST >

Location: <RSS

Orb.No/Mission:  <099/51-L )

Hardware/Sof tware: <ORBITER b

Refersnce Data: PRACA IPR-33v-238

Description:

“DURING PREPS FOR RSS ROLLBACK, WHILE SECURING THE RSS BIFOLD DODRS 70 THE
STOWED POSITION, A KICK PLATE BOLT ON THE EAST RSS ADJUSTABLE PLATFORM
GOUGED THE FOAM ON THE +Z FACE OF THE +Y FORWARD BIPOD RAMP. THERE WERE NO
0BSERVERS REQUESTED TO WATCH THIS AREA. IPR 33V-238 WAS GENERATED AND THIS
DISCREPANCY WAS INSPECTED BY NASA/SE, LSOC/SE, MSFC/SE, MMC/LSS AND MMC/MAF.
THERE WAS NO DAMAGE TD ANY OTHER FLIGHT HARDNARE. AN MRS WAS CONVENED AND ALL
APPROPIATE DISCIPLINES ASSESSED THE ANOMALY. IT WAS CONCLUDED THAT THIS ANOMALY
WAS REPAIRABLE AND SUBSEQUENTLY FLIGHT WORTHY.®

CLOSURE ACTION, 9/15/86 - RSS MOD WORKED PER ED 1034-79K24048
SR R LR T A R IR KRR SRR RS NSAASRLALRLLRLILIRIN

ID: ¢ 402.00) Issue(s): REQUIREMENTS : DISCIPLINE
Issue(s) cont.: QA : TRAINING/CERTIF : WAIVERS
Issue Source: <51-L FINDINGS > PAGE 336 082

Operation:  ¢PROPELLANT >

Location: PAD > PAD 8

Orb.No/Mission:  ¢099/51-L >

Hardware/Software: <MP$ >

Reference Data: OMRSD

Description:

“DURING PROPELLANT LOADING PREPS FOR STS-23, THE LHZ 17 INCH DISCONNECT VALVE

WAS OPENED PRIOR TO VENTING DOWN THE LH2 MANIFOLD. THE OMRSD REQUIREMENT IS

THAT THE PRESSURE DIFFERENTIAL BETWEEN THE LH2 MANIFOLD AND ET LH2 TANK BE NO

GREATER THAN 1| PSIA. THE VALVE WAS OPENED WITH 6 PSIA DIFFERENTIAL. THE QMRSD

REQUIREMENT WAS NOT WAIVED. FINDINGS INCLUDE: *A. THE INDIVIDUAL WAS

SUPPORTING TWO CONSOLES SIMULTANEOUSLY - BOTH LOX (CH 156) AND CLHY (166)

DURING THE T-11 HOUR HOLD AS WELL AS COORDINATING WORK IN THE OPF. N
¥8. PUBLISHED PROCEDURES WERE NOT FOLLOWED. %C. THE CAUSE WAS HUMAN ERROR. () E) ()
3D, AN IPR WAS NOT TAKEN.®

CLOSURE ACTION, 9/15/86 - SYSTEMS TRAINING/FR CERTIFICATION
B R SR XA LRSS LSRR RS SALAILIX LIRS LN



ID: < 403.00> Issue(s): QA : DISCIPLINE

Issue(s) cont.: :
Issue Source: <51-L FINDINGS > PAGE 337 083

Operation:  <(TEST >
Location: «LCC > PAD B

Orb.No/Mission:  <099/51-L >

Hardware/Software: <POKER b

Reference Data: oMl SWITCH LIST

Description:

*DURING THIS LAUNCH FLOW, TWO SWITCH LISTS WERE PERFORMED. AN APPARENT
ABNORMALLY HIGH NUMBER OF SWITCHES AND CIRCUIT S8REAKERS REQUIRED REPOSITIONING.
PRIMARILY DUE TO THE FACT THAT THERE IS A LACK OF COMMUNITY AGREEMENT AS TO THE
JUNCTION OR PHILOSOPHY FOR PERFORMING A SWITCH LIST; E.6., IS IT A FINAL SWITCH
VERIFICATION OR IS IT FINAL SYSTEM CONFIGURATION? STANDARD VERBAGE BETWEEN OTC
AND ASTRONAUTS PERFORMING THE SWITCH LIST WAS NOT USED, E.G., A COMMAND AND
RESPONSE SUCH AS OTC GPC 1 IN RUN, ASP: AS "VERIFIED" OK "GPC 1 IN STANDBY,
GOING TO RUN NOW."

D8t 200 000t0torerrosttttetistetsctstsiissotiostoctotteteste st tsssast sty dls

ID: < 404,00 Issue(s): DISCIPLINE : SAFETY

Issue(s) cont.: MANAGEMENT :
Issue Source: <51-L FINDINGS > PAGE 337 083

Operation:  <COUNTDOWN >
Location: PAD > PAD B

Orb.No/Mission:  <099/51-L p

Hardware/Sof tware:<QRAITER >

Reference Data: OMI 1CE INSPECTION TEAM REPORT
Description:

“THE ICE TEAM FOUND ICE ON THE APPROACH PATH TO THE SLIDEWIRE BASKETS,
NEITHER THIS FINDING, NOR THE REST OF THE REPORT, WAS GIVEN TO THE TEST TEAM
OVER COMMAND CHANNEL 232 AS IS REQUIRED.”

CLOSURE ACTION, 9/15/86 - S0007 TO INCLUDE ICE INSPECTION SEQUENCE
D e grtaerteteseettassersseelsseiistotitizeiistessizse s ssasttis Sasiessls

Issue(s) cont.:

ID: ¢ 405.00> Issue(s): SAFETY : DISCIPLINE
Issue Source: <51-L FINDINGS > PAGE 337 083

Operation:  ¢COUNTDOMWN b
Location: PAD > PAD 8

Orb.NofMission:  <099/51-L >

Hardware/Software:<CRBITER p

Reference Data: OMI RED CREW ENTRY

Description:

“THERE WERE SIX RED CREW ENTRIES DURING COUNTDOWN. TWG OCCURRED ON THE JAN.27,
1986 ATTEMPT; ONE CREW ENTERED TO REPAIR A LEAKING LH2 VAPORIZER VALVE AND
LATER A SERIES OF ENTRIES WERE MADE TO ATTEMPT TO REMOVE THE CREW MODULE HATCH
GSE HANDLE. THIS LATER ENTRY ALSO INVOLVED MANAGEMENT PERSONNEL ENTERING AS A
RED CREW WITHOUT FULL FIRING ROOM COORDINATION OR REQUIRED TRAINING. NUMEROUS
PROBLENMS WERE ENCOUNTERED WITH RED CREW ENTRIES IN THAT MANY SUBSTITUTIONS TC A
PREVIOUSLY SUBMITTED RED CREW LIST WERE MADE. THERE WAS DIFFICULTY IN
CERTIFYING PROPER CLEARANCE AND TRAINING FOR SUBSTITUTED PERSONNEL IN THAT
TRAINING FILES WERE INITIALLY DOCUMENTED ONLY FOR PERSONNEL ON THE ORIGINAL

LIST.”
0330200200 000 00 rrettetettettressersieatieesiiiociseeisscisetsssataseeisss
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ID: < 406.00> Issue(s): DISCIPLINE : REQUIREMENTS
Issue(s) cont.: : :

Issue Source: <S1-L FINDINGS > PAGE 337 083

Operation:  <COUNTDOWN >

Location: <LCC > PAD 8

Orb.No/Mission:  <099/51-L > CLOSURE ACTION, 9/15/86 -
Hardware/Softuare:<GOAL > GLS MOD FOR OAA POSITION
Reference Data: N/A GLS

Description:

“DURING THE GLS DATA AND COMPUTER PROGRAM CODE REVIEW, ONE FINDING SURFACED.
THE OAA POSITION INDICATION HAD A ONE-VOTING LOGIC (DATA ONLY) FAILURE AT
1636:417 TIME. THE OAA POSITION INDICATION IS A REDUNDANT FEEDBACK (TWC
FUNCTION DESIGNATORS) THROUGH TWO HIM'S FROM A SINGLE POSITION TRANSDUCER.

THE INTERRUPT RECEIVED BY THE GLS WAS VOTING LOGIC COMPARED WITH THE REDUNDANT
POSITION INDICATION AND THE OAA RETRACTED DISCRETES WHICH ARE SIMILIAR IN FEED-
BACK DESIGN (I.E., SINGLE TRANSDUCER DUAL DATA PATH). SINCE A ONE OF FOUR
YOTING LOGIC CHECK WAS SUCCESSFUL, NO GLS HOLD WAS ANNUNCIATED. THIS WAS A
REDUNDANT PATH NEASUREMENT AND WAS DOCUMENTED BY PR-S523-0002 TO REVIEW THE

DESIGN OF THE OAA POSITION FEEDBACK SYSTEM REDUNDANCY FOR LATCHBACK INDICATIONS
Y322 tg 23t i23 TRttt e et tesettietotistotieecttsiotessetitassstasotitteiitsy

ID: < 407.00> Issue{s): DISCIPLINE : SAFETY
Issue(s) cont.: TRAINING/CERTIF : MANAGEMENT

Issue Source: <51-L FINDINGS PAGE 339 085

Qperation:  <COUNTDOWN p

Location: «(aec > PAD 8

Orb.No/Mission:  <099/5i-L >

Hardware/Software: (NfA >

Reference Data: onlt $0007 RECOMMENDATIONS

Description:

“NASA SHOULD REVIEW THE POLICY OF NOT HAVING 100% DEDICATED PERSONNEL IN THE
FIRING ROOM FOR LAUNCH COUNTDOWN; ESPECIALLY AT CRITICAL TIMES. THIS APPLIES
TO GENERAL ENGINEERING AT CONSOLES AND THE LTD, SAFETY AND STM CONSOLES.®

CLOSURE ACTION, 9/15/86 - FR CERTIFICATION/DISCIPLINE
e Ryt Ryt e iR e iRt teesiesPaetiecteessictiseiseiisstitsetstitity

ID: < 408.00> Issue(s): DISCIPLINE

Issue(s) cont.: :

Issue Source: <51-L FINDINGS > PAGE 339 085

Operation:  ¢COUNTDCWN >

Location: (RSS > PAD B

Orb.No/Mission:  <099/51-L >

Hardware/Software: <N/A >

Reference Data: OMI 50007 RECOMMENDATIONS

Description:

“RSS ROLLBACK PROCEDURES

$1. AN OBSERVER SHOULD BE STATIONED ON THE 207’ LEVEL DURING £T PLATFORM
OPERATIONS.

22, ADDITIONAL CLEARANCE SHOULD BE PROVIDED BETWEEN PLATFORM AND VEHICLE TO
ACCOMMODATE MISALIGNMENT AND PAYLOAD WEIGHT VARIATIONS.®

1320l e R Rt P e PPl Pt PR P etiteotetosostotesesistesititsss)
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ID: ¢ 409.00> Issue(s): DISCIPLINE : SAFETY

Issue(s) cont.: TRAINING/CERTIF < MANAGEMENT

Issue Source: <S1-L FINDINGS > PAGE 339 085

Operation:  CCOUNTDOWN >

Location: PAD > PAD 8

Orb.No/Mission:  <099/51-L >

Hardware/Software: <N/A >

Reference Data: onl $0007 RECOMMENDATIONS

Description:

"RED CREW ENTRY

1. RED CREW TRAINING VERIFICATION CAN BE IMPROVED 8Y INDENTIFYING ALL

. QUALIFIED PERSONNEL FROM TRAINING RECORDS.

22, THE RED CREW FORM LACKS ESSENTIAL INFORMATION (WAD, TIMES, RESULTS)

. AND SHOULD 8E IMPROVED.

3. CONTROL OF RED CREW ENTRIES SHOULD 8E THROUGH THE TEST TEAM CHAIN OF

. COMMAND.

4. REQUIREMENTS FOR RED CREW ENTRY PROCEEDING NEED TO BE BROADENED (I.E.,
AFTER BDA CLEARED).”

Xtittt!!!Xl!!l!t3!!t!Xt!i!X!tX!!!!‘!ttXt!X!!tt!!!!X!t!!t!!!3X8X!Xt!$!tttttttitt

Issue(s) cont.:
Issue Source: <S1-L FINDINGS PAGE 339 085

ID: < 410.00> Issue(s): DISCIPLINE : PROCEDURE

Qperation:  <COUNTDOWN >

Location: (e PAD 8

Orb.No/Mission:  <099/51-L >

Hardware/Software: <N/A >

Reference Data: oMl $0007 RECOMMENDATIONS
Description:

"SWITCHLISTS

THE LAUNCH COUNTDOWN SWITCHLIST SHOULD BE A SWITCH POSITION VERIFICATION
PROCEDURE. ALL VEWICLE SYSTEMS SHOULD BE CONFIGURED CORRECTLY 8Y COGNIZANT
SYSTEM ENGINEERS PRIOR TO SWITCHLIST EXECUTION.”

CLOSURE ACTION, 9/15/86 - S0007 SWITCHLIST REVISION
I T T T T et ttanrrettecast it et R iisia s At essetis it ittty

ID: < 411.00> Issue(s): DISCIPLINE

Issue(s) cont.: :

Issue Source: ¢S1-L FINDINGS PAGE 339 085
Operation:  <COUNTDOWN >

Location: <Lec PAD 8

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware: <(N/A >

Reference Data: OMI 50007 RECOMMENDATIONS
Description:

*OFF-LINE MANAGEMENT MEETINGS

ALL OFFLINE MANAGEMENT MEETING SHOULD BE RECORDED AN/OR DOCUMENTED ONCE

LAUNCH COUNTDONN HAS BEGUN. THIS INCLUDES ALL TELECONS WITH VENDORS AND
SUPPORT CONTRACTORS.”

xxxxxxxxxxxxxxxxxxxzxxx:x:xxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxt:xxxxtxtxxxxxxxxxxxx
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10: < 41200 Issue(s): LOBISTICS/SPARES + CANNIBALIZATION
Issupfs} cont.: : :

Issue Source: <51-L FINDINES > PAGE 192 1887

Operation:  (REPLACEMENT/LRU >

Location: {(ALL >

Orb,No/Mission:  <@S%/51-L >

Hardware/Software: (N/A )

Reference Data: N/A RECOMNENDATIDNS

Description:

"SPARE PARTS

FUNDING FOR SPARE PARTS SHOULD NOT BE CUT BUT INCREASED.

CANNIBALIZATION SHOULD BE DISCOURAGED AND USED ONLY AS AS ABSOLUTE
*LAST RESORT"

LEVEL 11 SHOULD BE MADE AWARE OF ALL CANNIBALIZATIONS,®

PR R R R R R R R M R R R F R R R P R F R R SRR H R R R H R R R R4
10 < 413,98 lssuefs): PAFERWORK
Issuels) cont.: : :
Issue Source: ¢S1-L FINDINGS > FAGE (72 §a7
Dperation:  (BENERIC 3
Location: {ALL  »
Drb. No/Missicn:  <@93/%i-L
Hardware/Scftware: (h/A
Reterence Cat:: Nif RTOORAzZAORT 10N -FEFER ACLOUNTING SYETEM
Description:
Ptv‘-— ST b8 INSTRGCTIONS rLR DISPGSITION Ur NIN-CONFORMING MATERIAL,

MR vith BOA®L:, FrR3 (PRIMARY MATERIAL REVIEW BOARD!,
°T ‘BLLOa: AFPLICAZILITY AND METHODS. INCLULE

: L ' AuTnJR ¥, LINITATION, AND QUALIFICATIONS AND FOLLDW LUP
%7 TRAINING SESSIONS TO ALL APFLICABLE PEREONNEL,®

R R R R R R R RN R P R R R R R F R R R R I R R R R R R R R R R 0205244
1D < 4148 issugls!: PAPERWCRK :

Issue(s) cont.: : :

Issue Scurce: ¢Si-L FINDINGS PABE 192 p87

Dperation:  ¢BGENERIC 3

Location: ALL )

Orb.Nc/Mission:  <@99/51-L >

Hardware/Software: <N/A 3

Reference Data: i RECOMMENCATICNS -PAPER ACCOUNTING SYSTEM
Description:

"REVISE PROCEDURES FDR D®I DEVIATION PREFARATION TO CLEARLY STATE CONDITIONS
WHERE DEVIATIONS ERE PERMITTED AND TC ESTABLISH METHODS WHICH WILL PREVENT
DEVIATION [F CONTRACT AND SPETIFIZATION PSRUIRTMENTE AND AUTHORTIED PARTS
WITHIUT FOPMA_ AUTHIRITY TC DC SC. REvIE® ALL PERMANENT DEVIATIONS TO OMIS AND
CHANGES TG ICB TARIS N THE RACT TWD YEARS 7O INSURE THAT SN'S (SERIAL NUMBERS!
AND JIK°8 (CSOER CONTROL NUMEERS) HAVE NOT BEEN IMPROPERLY DELETED, AND THAT
FART NUMSERS MBVE NDT BESN IMFRCFERLY CHANSED UR DELETED.®

FEF R E R Rt R R R R EF PR RN R AR R F R R PR R R A R R E O R R R R R LR R EHE R R ERE R 40

100



o < 4150 lecuels): PAPERWORK : WAIVERS
Issueis) cont,: :

Issue Source: <51-L FINDINGS PABE 192 @87
Jperation:  ¢BENERIL y

Location: ALL >

Orb.No/Mission:  (@99/9i-L ]

Hardware/Software: (QRBITER > RECOMMENDATIONS -PAPER ACCDUNTING SYSTEM
Reterence Data: R/A

Description:

*ADD PROCEDURES AND SPECIFIC INSTRUCTIONS ON OREITER AND XIT TRACEABILITY,
TRACKABILITY, AND ASSOCTATED REGUIREMENTS FOR WAIVER. INCLUDE OCN RECORDING,

SN RECORDING, DEVIATIONS, AND LEVEL T AND LEVEL I ®AIVERS. ALSD REVIEK PRESENT
REQUIREMENTS FOR THE TRACING/TRACKING OF EACH PART, AND REAFFIRM OR REVISE THE
REQUIREMENTS SPECIFIED FOR EACH PART."

FERER R R R R R R R R R E R E R R F R AR R HE R H R H R R 18
10: < 416,90 lssue{s): PAPERKGRE
Issuels) cont.: :

Issue Source: (Si-L FINDINGS PAGE 192 ee?7
Operation:  <BENERIC >

cocation: ALL  »

Orb.No/Mission:  <899/3i-L 3

Hardware/Software: (N/A : RECOMMENDATIONS -PAPER ACCOUNTING SYSTEM
Reference Data: on!

Description:

"REVISE PRGCEDURES AND INSTRUCT FPERGONNEL ON PREPARATION, RELEASE, MODIFICATION
, AND EXECUTION OF WORK AUTHORIZING DOCUMENTS. INCLUDE: USE OF *N/&" (NOT
APPLICABLE} RESPONSE; LIMITATIONS ON AND METHODS FOR REAL-TIME CORRECTIONS;
COMPLETE CALLOUT DF PART NUMBERS; INCOKPCRATION CF PROCESS CONTROL STEPS INTO
TILE WADS; QUALITY PRACTICES FOR EXECUTIDN OF TILE PROCESS CONTROL STEFS;

USE OF OMI APPENDIX X, INCLUDING SECIB GF APPENDIX X [TEMS; PROPER CALLOUT OF
MATERIALS BY SPECIFICATION IN WADS; SECIB OF CHANGES INCORPORATED BY OMI; AND
RE-SECIB OF CHANGES MOVED TO EARLIER EFFECTIVITY,®

R R R R R A R N R R R R R R R R R R R R R R R R R T R LR R R R 4

ID: < 417082 Issue{s): PAPERNCRK

Issup{s) cont.: : :
lssue Sgurce: <Si-L FINDINGS > PAGE 192 287
Operation:  <BENERIC >

Locatien: (ALL

Orb,No/Mission:  <@%9/51-L >

Hardware/Software:<N/A ? RECOMMENDATIONS -PAPER ACCOUNTING SYSTEM
Reference Data: N/

Description:

*ADD PROCEDURES AND SPECIFIC INSTRUCTIONS FOR RETAGGING, OR OTHERWISE INFORMING
TECHNICIANS AND INSPECTORS, OF THE PART NUMBERS, SERIAL NUMBERS, AND ORDER
CONTROL MUMBERS OF PARTS ON WHICH THIS INFORMATION CANNOT BE MARKED OR
RETAINED."

AR R R R R R N R R R R R R R AR R R R TR R R R R LR R R4S

ORIGINAL PAGE IS
OF POOR QUALITY
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0 < 4. Issuefs): PAPERWORK :

Issue(s) cont.: : :
Issue Source: ¢S1-L FINDINGS > PAGE 193 988
Operation:  <BENERIC >

Location: {ORBITR>

Orb,No/Mission:  <B99/51-L )

Hardware/Software:(N/A b RECOMMENDATIONS -PAPER ACCOUNTING SYSTEM
Reference Data: N/A

Description:

*REVISE PROCEDURES AND INSTRUCT PERSONNEL ON CONTROL METHODS FOR MATERIALS
WHICH MAY BE USED IN AND AROUND THE ORBITER, AND FOR CALLOUT ON WADS OF
MATERIAL USED FOR REPAIR.®

R R R AR R R R P R R R R R R R R R R L R R R R R E R R R R R R R R R H R R R4 0 E

10: ¢ 419,82 Issue(s): PAPERWORK :
Issuels) cont,: : :
Issue Source: (51-L FINDINGS > PAGE 193 888
Operation:  <BENERIC ¥

Laocation: ALL »

Orb.No/Mission:  (R99/51-L )

Hardware/Software:<N/A > RECOMMENDATIONS -PAPER ACCOUNTING SYSTEM
Reference Data: N/A

Description:

*ENFORCE PROCEDURES AT MANUFACTURING FACILITIES FOR MARKING OF MATERIAL REVIEW
DOCUMENT NUMBER ON PARTS WHEREVER POSSIBLE.®

PR R R R R R R R R R R R R R R R R R R R R R R R R E R T R R L R R R R A
10: < 420.00° Issuels}: 04 + PROCEDURE
lssue(s) cent.: PAPERNWORK : TRAINING/CERTIF :

Issue Source: <S1-L FINDINGS PABE 193 288

Dperation: <INSPECTION ;

Location: hLL 2

Orb.No/Mission:  <899/51-L b

Hardware/Software:(N/A ) RECOMMENDATIONS

Reference Data: N/A

Description:

"QUALITY AUDIT SYSTEM

IMPLEMENT IMMEDIATELY THE QUALITY AUDIT SYSTEM PROFOSED BY LSCT. REVISE THE

STANDARD PRACTICE INSTRUCTION (SPI} 7O INSURE CLARITY. EDUCATE ALL
APPROPIATE PERSONNEL ON PROPER IMPLEMENTATION OF THE SPL.*

FEERF R AR RN R R R A R R R R E R R R R R R R R R
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10: < 4271.88: Issue(s): PAPERWORK t

Issuels) cont.: : s
lssue Source: <5i-L FINDINBS >  PAGE 193 888 ORIGINAL PAGE IS
Qperation:  <FLIGHT > OF POOR QUALITY

Location: {ORBITR>

Orb,.No/Mission:  <@99/51-L ) .

Hardware/Software: {ORBITER )] KECOMMENDATIONS

Reference Data: N/A

Description:

*IN-FLIGHT ANOMALIES

RECOMMEND THAT THE MARSHALL SPACE FLIGHT CENTER ANOMALY AND FAILURE LIST BE
INTEGRATED WITH THE JSC IN-FLIGHT ANOMALY LIST AND THAT MARSHALL ALSO
PARTICIPATE IN THE DAILY IFA TELECON AND POST-FLIGHT REPORTING GENERATION.
CONSIDERATION SHOULD BE GIVEN TO THE [FA LIST WHERE APPROPIATE.®

FEERFIERE R R PR E R R LR R R R R E R R HHE R H R R R R R R
1D: {422, Issuel(s)s PAPERWORK
lssuels) cont.: H

Issue Saurce: (5i-L FINDINGS 7 PAGE (93 @88
Dperation:  <BENERIC ¥
Location: {ALL >
Orb,No/Mission:  <B99/31-L
Hardware/Software:<N/A } RECOMMENDATIONS

jhi L L LRy

Reference Data: N/A

Description:

REQUIREMENTS TRACKING SYSTEM #1,THE ONRSD SYSTEM SHOULD BE REVIEWED AND REVISED
70 CONTAIN AN APPROPIATE AND CONSISTENT LEVEL OF DETAIL. #2. A SYSTEM SHOULD BE
DEVELOPED TO FACILITATE A VIABLE OMRSD PAPERTRACK RATHER THAN RELY ALMDST
EXCLUSIVELY ON SYSTEN ENGINEERS FOR VERIFICATION. #3. THE OMRSD/OMP/PSP SHOULD
RECOME A CLOSED LODP SYSTEM SUCH THAT THE OMP (OR SOME OTHER DOCUMENT) WILL
LIST THE CURRENT OMRSD REQUIREMENTS EFFECTIVE FOR A SPECIFIC VEHICLE.

4. A METHOD SHOULD BE DEVELOPED AND INCORPORATED TO SHON AND DOCUMENT WHICH
SECTIONS OF A GIVEN OM1 ARE REQUIRED TO MEET OMRSD REQUIREMENTS OR HAVE ALREADY
BEEN WORKED. WE CURRENTLY RELY ON THE SYSTEM ENGINEERS.

~

Iilfliiili!ilil*l*l{iililii{iii(lil{lil{llllliiiill{l!l{l{}l}i}{iiillfi{iliilfl

1D: < 428.087 lssugl(s): PAPERWORK :
Issuels) cont.: : H
lssue Source: (51-L FINDINGS ) PAGE 173 eas
QOperation:  (BENERIC ;

Location: (ALL

Drb.No/Mission:  <B99/51-L ?

Hardware/Software: (N/A ? RECOMMENDATIONS

Reference Data: N/A

Description:

*IN ORDER TO MAKE THE BUILDING 45 SYSTEM MORE TRACKABLE, THE FOLLONING ARE

SUGBESTED:

1. EACH REQUEST SHOULD BE ADDRESSED TO ONLY ONE VEHICLE, AND TO ONLY ONE

. NISSION. CONFUSION ARISES WHEN REGUESTS ARE MULTI-VEHICLE AND WHEN

. EFFECTIVITIES AKE *AND SUBS.* IN THESE CASES, RCN'S SHOULD BE GENERATED, THE

. BUILDING 45 SHOULD BE APPROVED FOR ONE MISSION AND, WHEN APPROPIATE, AND
ACY SHOULD BE IMPLEMENTED FDR SUBSECUENT MISSIDNG.®

{CONTINUED ON 424.0D)

iflil!lii*!iil!li!*ll*iil!!i|i}!iii!!*lililiii|ii§i§li!iiil{i{l{!ili!li!ii*iiii



10: ¢ 424,00 Issue(s): PAPERWORK

Issue(s) cont.: ) :
Issue Sgurce: <3i-L FINDINGS > PAGE 193 288
Operation:  (BENERIC - >

Location: L >

Orb.No/Mission:  (899/51-L )

Hardware/Software:{N/A b RECOMMENDATIONS

Reference Data: N/R

Descriptian:

*IN ORDER TO MAKE THE BUILDING 45 SYSTEM MORE TRACKABLE, THE FOLLOWING ARE

SUBBESTED:

2. WHENEVER AN OMS POD IS REFERENCED, ONLY REFER TO IT BY 175 S/N OR E/I. MUCH

. CONFUSION ARISES WHEN ONE STATES *QV-@99 OMS POD." ALST, THE NETHOD THAT
BUILDING 45'S ARE CATESORIZED, THE VEHICLE (I.E., OV-299) POD IS TRACKED AND

» NOT NECESSARILY THE POD S/N WHICH IS ACTUALLY LOCATED ON THE VEHICLE.

. RCN SHOULD BE IMPLEMENTED FOR SUBSEQUENT MISSIONS.®

3. A MORE TIMELY RESPONSE SHOULD BE SUBMITTED S0 THAT THE BUILDING 45 REQUEST

. CAN BE CLOSED SOONER.®

B R F R R R R R R L R R R R R R SRR R R R H R R E VR R R R R R R R R R0 F
10: < 425,80 lssuels): PAPERNORK :
Jssue(s) cont.: :

Issue Source: ¢51-L FINDINGS PAGE 193 288
Operation:  {BENERIC Y

Location: {ALL >

Orb.No/Mission:  (B899/51-L )

Hardware/Software: (TPS b RECOMMENDATIONS
Reference Data: N/A

Description:

*THERMAL PROTECTION SYSTEM

A GENERAL REVIEW AND OVERHAUL OF THE ON-VERICLE PAPER SYSTEM IS RECOMMENDED.
STEPS SHOULD BE TAKE TO IMPROVE THE QUALITY AND CONSISTENCY OF WORKMANSHIP OF
ALL PERSONS INVOLVED IN THE SYSTEM TD OVERCOME THE 0BVIOUS DISCREPANCIES

CAUSED BY LACK OF ATTENTION TO DETAIL. PERSONNEL AT ALL LEVELS SHOULD BE
ENCOURAGED TO STRIVE FOR QUALITY IN PRCCESSING AND DOCUMENTATION. A FEW GENERAL
RECOMMENDATIONS ARE:

(CONTINUED ON 425.01)

R R R R R R R R R R R E R R R R E M E R R R R R R R F R R L R E R SR 448
10: < 425.8D> Issue{s!: PAPERWORK :
Issue(s) cont.: :

Issue Source: (Si-L FINDINGS > PABE 193 288
Operation:  <BENERIC }

Location: AL

Orb.No/Mission:  {B99/51-L >

Hardware/Software: {TPS > RECOMMENDATIONS
Reference Data: N/A

Description:

'{, THE PCR'S SHOULD BE REVIEWED FOR DRASTIC REDESIGN TO CORRECT THE NUMERDUS

. PROBLEMS REPORTED.

.2, ESTABLISH A PROCEDURE TO HANDLE MULTI-FLOW WADS TO PROVIDE ADEBUATE

. TRACERBILITY AND ELIMINATE UNNEEDED CARRYQVER.

3. PROVIDE ADDITIONAL TRAINING AND DISCIFLINE OF THE PERSON(S) PERFORMING

. MIX CRIB OPERATIDNS,

4. CLEARLY DEFINE AND DISTRIBUTE THE LEVEL DF VISIBILITY REQUIRED FOR ALL

. DISPOSITIONS.

.3. IMPROVE DOCUMENTATION TRACEARILITY AND INTEBRITY BY ASSIGNING CONTROL 70

. R4QA,*

B R R R R R S R R R R R R R R R R R R R R H R RS R E R R R R 1 £
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ID: < 426.00: Issue(s): PAPERKORK :

Issue(s) cont,: : :

Issue Source: (5i-L FINDINGS > PAGE 196 B9

Dperation:  <BENERIL )

Location? {ORBITR>

Drb.No/Missian:  <B99/5i-L )

Hardware/Software: (ORBITER ) CONCLUSIONS

Reference Data: N/A

Description:

*THE 51-L INVESTIGATION PAPER REVIEW DID NOT REVEAL ANY SIGNIFICANT ORBITER,
HPS, OR LAUNCH COUNTDOWN FINDINGS RELEVANT TO THE INCIDENT. HOWEVER, ALL
FINDINGS HAVE BEEN DOCUMENTED IN THIS REPORT TO ENSURE FOLLOW-ON CORRECTIVE
ACTION. LISTED BELOW ARE THE CONCLUSIONS FROM THIS REVIEW.®

SRR R R R R I RS H M A R R R R R R
1D: < 427.00) Issue(s): LOBISTICS/SPARES
Issuels} cont,: :

Issug Source: (51-L FINDINGS PABE 196 P9t
Dperation:  <REPLACEMENT/LRU >

Location: (ORBITR»

Orb.No/Mission:  <@99/5i-L ?

Hardware/Software: (ORBITER ? CONCLUSIONS - SPARE PARTS

Reference Data: N/A

Descriptian:

*THERE ARE INSUFFICIENT SPARE PARTS TO MAINTAIN THE ORBITER FLEET IN AN
CPERATIONAL CONFIGURATION. THEREFORE, THE PRACTICE OF PARTS CANNIDALIZATION HAS
BEEN RESORTED TO IN DRDER TD MEET MANIFEST SCHEDULE DEMANDS. THE LACK OF
ADEQUATE SPARE PARTS CREATES GREAT PERTURBATIONS TC MANPOMER REQUIREMENTS, NOT
ONLY IN THE WORK REBUIRED, BUT IN THE DOCUMENTATION AND WORKAROUNDS ASSOCIATED
WITH CANNIBALIZATION OF PARTS AKD THE MULTIPLE INSTALLATION AND REMOVAL OF
COMPONENTS FROM ONE FLIGHT VEHICLE TO ANOTHER. THE PROCESS OF CANNIBALIZATION
ALSD INCREASES THE DAMAGE EXPOSURE TO ELECTRICAL CONNECTORS, WIRE BUNDLES,
DUCTS, AND OTHER ITEMS [N THE VICINITY OF THE TARGET PART. MANY CRITICAL ITEMS

ARE ONE DR TWO OF A KIND FOR THE ENTIRE FLEET.®
FEREHEEEHERHEER AR R R LR R R S R R R R R R R R R AR R R

ID: < 428.00) Issueis): COST/MANHOURS :
Issue{s} cont.: : :
Iscue Source: (S1-L FINDINGS > PAGE 194 291
Operation: (TEST )

Location: {ALL >

Orb.No/Mission:  <@99/3i-L )

Hardware/Software:<N/A > CONCLUSIONS - MANPOWER SHORTAGE

Reference Data: N/A

Description:

WITH 4 VEHICLES (AT NOMENT OF LAUNCH), 4 FIRING ROOMS, 2 OPF'S, 2 PADS, EDWARDS
AFB/DFRF RECOVERY RESPONSIBILITY, SOME PERSONNEL ARE WORKING MULTIPLE JOBS AND
OCCASIONALLY EXCESSIVELY LONG KOURS. THE SHORTAGE OF QUALIFIED PERSONNEL IN
CERTAIN AREAS HAS OCCASIONALLY LED TD THE PRACTICE OF PLACING NEW OR
INADEQUATELY TRAINED PERGONNEL IN POSITIONS OF RESPONSIBILITY. THE MANPOWER
SHORTAGE ALSO LEADS TO THE STANDARD PRACTICE OF PERGONNEL ON CONSOLE SUPPORTING
MULTIPLE FUNCTIONS (PRINARILY DURING SLACK TIME} WHICH WAS A CONTRIBUTING
FACTOR IN THE 17 INCH LHZ VALVE INCIDENT DURING THIS COUNT. THE MANPOWER
SHORTAGE 1S ALSD A CONTRIEUTER TD THE DECREASING QUALITY OF PAPER WORK AT XSC
IN THAT NEW PERSONNEL NAY NOT HAVE THE BENEFIT OF EXPERIENCE/TRAINING.

FEFEH R R R E R R E R PR R R LR LR R E R R R R R R R R R R R R IR R Y

ORIGINAL PAGE Js
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ID: < 429.00> Issue(s): PAPERWORK : DISCIPLINE
Issue(s) cont.: : :

Issus Source: <51-L FINDINGS > PAGE 197 092

Operation:  <GENERIC >

Location: @LL >

Orb.No/Mission:  <099/S1-L

Hardware/Sof tware:<N/A ) CONCLUSIONS - XSC DOCEMENTATION

Reference Data: N/R

Description:

"DURING THE DOCUMENT REVIEW, MANY AREAS OF UNCLEAR OR INCONCISE DOCUMENTATION
WERE NOTED. INSTRUCTIONS IN WAD'S ARE FREQUENTLY NOT CLEAR OR PRECISE. THE
OMRSD SYSTEM IS VERY DIFFICULT TO PAPER TRACK WITH RESPECT TO AUDITING
REQUIREMENTS. THE OMP AND PSP, WHICH ARE THE KSC SUPPORTING DOCUMENTS TO THE
OMRSD SYSTEM ARE USUALLY INCORRECT IN THAT DEV’S AND REV'S ARE INVARIABLY
INCORPORATED SETWEEN THE PUBLICATION OF ONE DOCUMENT OR THE QTHER. FINALLY, THE
OMP IS NOT A CLOSED LOOP SYSTEM AND IS SUFFICIENTLY COMPLEX THAT THE COGNIZANT
SYSTEMS ENGINEER IS THE ONLY PERSON WHO KNOWS THE FULL STATUS OF THE OMRSD
REQUIREMENTS. OUR PAPERNWORK SYSTEM NEED REVIEWING.®

PP e R P P PR e R R ot os e betototoobobobsbietitiototeiitiotatittetetsel

Issue{s) cont.: :
Issue Source: <51-L FINDINGS > PAGE 197 092

Operation:  <GENERIC >

Location: ALl >

Orb.No/Missien:  <099/5i-L >

Hardware/Software: <N/A p CONCLUSIONS-LACK OF DISCIPLINE/EDUCATION
Reference Data: N/A

Description:

“0F APPROXIMATELY FIVE THOUSAND DOCUMENTS EVALUATED, A VERY LARGE PERCENTAGE
WERE FOUND TO 8E CORRECTLY EXECUTED. THE DISCREPANCIES ARE GENERALLY MINOR IN
NATURE SUCH AS INCORRECT SIGNATURES, MISSING SIGNATURES, LACK OF QC, INCOMPLETE
FOR CLOSURE, €7C. HOWEVER, THESE DISCREPANCIES POINT TO A PROBLEM INVOLVING
LACK OF DISCIPLINE AND EDUCATION ON PROCEDURES AND REQUIREMENTS. WE NEED TO
INITIATE AN ACROSS-THE-80ARD TRAINING PROGRAM TO EDUCATE PERSONNEL AT ALL
LEVELS ON WAD PREPARATIONS, PROCESSING, VERIFICATION, AND CLOSURE. THE SPI
(STANDARD PRACTICE INSTRUCTIONS), THE GUIDE FOR PREPARING AND PERFORMING PAPER-
WORK, NEEDS TO BE REEVALUATED, UPGRADED IF NECESSARY, THEN ENFORCED. ATTENTION

T0 DETAIL MUST BE REENPHASIZED.”
FEEAEIAISAL RS ALTIILRLLRRRSRSTTARRRLXSIXLLIXLRIALIALLLSRASRRARSLSRINLETLRALLL

ID: < 430.00> Issue(s): TRAINING/CERTIF : DISCIPLINE

ID: < 431.00> Issue{s): PROCEDURE : PAPERWORK

Issue(s) cont.: QA :
Issue Source: <51-L FINDINGS PAGE 213 093

QOperation:  (TEST >

Location: KSC

Orb.NofHMission:  <099/51-L >

Hardware/Software:<SSME > FINDINGS

Reference Data: N/&

Description:

"FINDING NO.2 - TPS NOT ISSUED CORRECTLY AND LEAXS REPAIRED ON TPS. (REF.

TPS ME2023-9-10-038 "HOT GAS MANIFOLD LEAK CHECKS." THIS TPS PERFORMED THE GSE
SETUP/TEARDONN AND THE LEAK CHECKS OF ENGINES 2023, 2020, AND 2021 VIOLATED HOT
GAS JOINTS. THE TPS WAS ASSIGNED TO ONE ENGINE, HOWEVER IT PERFORMED WORK ON
ALL THREE ENGINES, IT SHOULD HAVE BEEN ISSUED AS A MULTIPLE TPS TO WORK ENGINES
2020 AND 2021, AS WELL AS 2023. DURING THE LEAK CHECKS, A FU2Z LEAK WAS
DISCOVERED AT JOINT 65.2 ON ENGINE 2 (2020). THE LEAK WAS REPAIRED PER
ATTACHMENT TO THE TPS. A PROBLEM REPORT (PR) SHOULD HAVE BEEN GENERATED 10
REPAIR THE LEAK.®

CLOSURE ACTION, 9/15/86 - REVISE SPI SP-504. TRAINING FOR SPI'S $P-504 & QA-001
e ey et e P e et TP e eyl PRt tPeteiteteattsssetcieiiilsasistessifety
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ID: < 432,00 Issue(s): QA : PAPERWORK

Issue(s) cont.: DISCIPLINE : PROCEDURE : ‘);?,
Issue Source: <51-L FINDINGS > PAGE 214 094 3€?ﬁ]&ql
Operation:  <TEST > *OEPOOR" PAQE /
Location: «KSC > AL S
Orb.No/Mission:  <099/Si-L > Ty
Hardware/Software: (SSHE > FINDINGS

Reference Data: N/A

Description:

“FINDING NO.3 - CONNECTOR RETEST NOT DISPOSITIONED PROPERLY (REF.

TP5-MPS-9-10-117 “0V99 CONNECTOR INTEGRITY GROUP RETEST™ THE TPS PERFORMED A

CI6 RETEST OF CONNECTORS DEMATED AFTER OMI V1161 "8US REDUNDANCY TEST". NINETY

THREE ITEMS WERE NOT DISPOSITIONED PROPERLY IN THE CIG LISTS. AS A PART OF THE

INVESTIGATION, ALL THE FUNCTIONS WERE VERIFIED TO HAVE BEEN RETESTED PRIOR 10

FLIGHT DURING EITHER THE 8US REDUNDANCY TEST, THIS TPS, OR NORMAL TESTING/

PROCESSING.”

CLOSURE ACTION, 9/15/86 - CIG TRAINING
el 22 Rd2 22t iR e Rttt tgl ittt etrte st ttieciitatotiesotiteetitsseiteeeotciity

ID: < 433.00> Issue{s): DISCIPLINE : QA

Issue(s) cont.: PROCEDURE
Issue Source: <51-L FINDINGS > PAGE 214 094

Qperation:  (TEST >

Location: ®KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software:(SSME > FINDINGS

Reference Data: N/A

Description:

“FINDING NO.S - POOR TRACEABILITY OF SSME JOINT LEAK CHECKS (REF. PR
ME2020-9-A0003 “RE-EVALUATION OF RADIOGRAPHS TAKEN OF WELD 3 ON NOZILE FORWARD
MANIFOLD REVEALED LACX OF FUSION" THE RADIOGRAPHIC INSPECTION REQUIRED THE
NGZZLE TO 8E REMOVED FROM THE ENGINE FOR ACCESS. THE RETEST LEAK CHECKS WERE
PERFORMED ON THIS PR. FOLLOWING THE ENGINE REASSEMBLY, ATTACHMENT F IDENTIFIED
JOINTS D35.2, D25, D34, AND D26 WOULD BE LEAK CHECKED PER ATTACHMENT G. THESE
JOINTS WERE NOT LISTED IN ATTACHMENT 6 AND, CONSEQUENTLY, WERE NOT LEAK CHECKED
. ADDITIONALLY, ATTACHMENT & HAD A PAGE 12A ADDED TD PERFORM A LEAK CHECK OF A
NUMBER OF JOINTS WHICH WERE NOT DISTURBED PER THIS PR. °

CLOSURE ACTION, 9/15/86 - CLOSED LDOP OMP SYSTEM I/W
B R R RN XA SRR SR X R R RR R AR SRS RRRREAXTLLLTLLAR

Issue(s) cont.: :
Issue Source: <S51-L FINDINGS > PAGE 214 094

QOperation:  <TEST >

Location: <KSC >

Orb.No/Mission:  <099/5i-L >

Hardware/Software: <SSME > FINDINGS

Reference Data: OMRSD

Description:

"FINDING NO. 6- MASS SPECTROMETER USAGE FROM THE WAD REVIEW, THERE IS NO
CONSISTENCY AND A LACK OF UNDERSTANDING OF THE CALCULATIONS INVOLVED IN THE USE
OF A MASS SPECTROMETER FOR DETERMINING LEAK RATES USING METHOD A, B. OR ALT.
METHOD 8. THE MAXIMUM ALLOWABLE HELIUM BACKGROUND READING IS NOT UNDERSTOOD.

IN SEVERAL INSTANCES, BACKGROUNDS HIGHER THAT THE ALLOWASLE LEAK RATE WAS USED
IN VIOLATION OF SPEC. MF0001-003. THE METHODS OF RECORDING THE APPLICABLE DATA
YARIES FROM WAD TO WAD, MAKING IT IMPOSSIBLE 70 TELL WHAT WAS INTENDED BY THE
RECORDER.”

ID: < 434.000 Issue(s): TRAINING/CERTIF : QA

CLOSURE ACTION, 9/15/86 - MASS SPEC TRAINING
R R S Ry et eyttt e ieetetsststititestetteissssisssss]
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10: < 435.00> lssue(s): DISCIPLINE :
1ssue(s) cont,: :

Issue Source: ¢51-L FINDINGS PAGE 217 997
Operation:  <TEST >

Location: {KSC >

Orb.No/Mission: ¢899/31-L )

Hardware/Sof tware: {5SME > CONCLUSIONS MAIN PROPULSION REVIEW TEAH

Reference Data: OMRSD

Description:

"THE NAIN PROPULSION REVIEN TEAM ENDORSES THE CONCLUSIONS CITED BY THE ORBITER
REVIEW TEAM. THE REVIEW OF THE DATA, OMI'S, AND DTHER PAPER HAS PBINTED OUT A
NUMBER OF DEFICIENCIES WHICH NEED TG BE CORRECTED. THE SIENIFICANCE OF THE
FINDINGS SHOULD NOT BE GVERENPHASIZED. THE OUT-QF-SPECIFICATION CONDITIONS
WHICH WERE FOUND WERE ONLY MARGINALLY OUT-OF-SPECIFICATION. THE OMRSD
REQUIRENENTS, WHICH WERE NOT SATISFIED, IN MOST CASES EITHER REBUIRE A REVISION
, THE INTENT WAS SATISFIED, OR ARE REQUIRED AT PERIODIC INTERVALS.

NONE OF THE FINDINGS OR ANY RESULTS OF THIS REVIEW HAS UNCOVERED ANY FACTOR
KHICH MAY HAVE CAUSED THE S5TS-SIL ACCIDENT.®

l'l'iilli{ii“l‘ll"’li‘"ll’!!{'ﬂliI'!lilii!lil!l{H'llili{lr"'lIililiii!ﬂ’i!{ﬂ!ll{lil

1 (436,000 Issue(s!: BA !
Issuefs) cont.: : :
lssue Source: <Si-L FINDINGS > PAGE 214 896
Operation: <TEST >

Location: {KSC >
Orb,No/Mission:  (R99/51-L 3
Hardware/Software: (S5ME b FINDINGS

—————————

Reference Data: N/A

Description:

*FINDING ND. B - LH2 {7-INCH SEAL INTEGRITY THE POST INSTALLATION STEPS TO
VERIFY THE LH2 17-INCH DISCONNECT PRIMARY SEAL INTEGRITY WERE NOT COMPLETED BY
LSOC Ok NASA DUALITY PRESDNNEL ON THE JOB CARD. IF PROBLEMS WITH THE SEAL WERE
NOT IDENTIFIED UNTIL POST MATING PROCEDURES WERE CONPLETED, A DEMATE WOULD BE
REQUIRED TO CORRECT THE PROBLEMS. THE SEAL DID NOT PASS LEAK CHECKS IN THE
vAB."

CLOSURE ACTION, 9/15/84 - WAD TRAINING. PAPER AUDIT I/W
BHEEH S EE R E R LR M H R E M R R R R R R

10: < 437.80) Issuels): PAPERWORK + DISCIPLINE
1ssue(s) cont,: PROCEDURE : :

1ssue Source: (Si-L FINDINGS PABE 216 896

Operation:  (TEST ¥

Location: {KSC

Drb.No/Mission:  (899/51-L >

Hardware/Sof tware: (SSME ) FINDINGS

Reference Data: N/A

Description:

“FINDING NO. 9 - REPETITIVE ONI NOT UTILIZED CORRECTLY  THE "MPS/SSME

PRESSURIZATION OPERATIONS® OMI V1171 IS NOT UTILIZED IN A MANNER CONSISTENT

WITH THE CONCEPT THAT WORK IS PREPLANNED AND APPROVED BY THE APPROPIATE

SIGNATURE LEVELS. WHEN A WAD CALLS OUT & TASK IN VU171, THE ENGINEER DECIZES

REAL TINE WHAT SEGUENCES ARKE REQUIRED TO SATISFY THE INTENT OF THE WAD. THE

AUTHORIZING AD SHOULD BE SPECIFIC AS TO WHAT SEGUENCE (BY EXACT TITLE) SHOULD

BE USED. ADDITIONALLY, OMI V1171 IS OFTEN UTILIZED WITH NO AUTHORIZING WAD REVISED FEB.
USING "DAILY SCHEDULE® AS AUTHORIZATION.® 108

CLOSURE ACTIDN, 1/5/87 - OMI V1171 TO BE REVISED
LR R R R PR R M R F R R R IR 8
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Issue(s) cont.: :
Issue Source: <51-L FINDINGS > PAGE 217 097

Operation:  <TEST >

Location: <KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Sof tware: <SSHE > RECOMMENDATIONS

Reference Data:  N/A

Description:

“THE MAIN PROPULSION REVIEW TEAM ENDORSES THE RECOMMENDATIONS CITED BY THE
ORBITER REVIEW TEAM AND SUBMITS THE FOLLOWING ADDITIONAL RECOMMENDATIONS
BASED ON OUR REVIEW. USEAGE OF TEST AND CHECKOUT EQUIPMENT AND TECHNIGUES
TRAINING OF ENGINEERING AND TECHNICIAN PERSONMEL IN THE OPERATION OF TEST
EQUIPMENT IS CRITICAL TO THE OPERATIONAL EFFICIENCY AND SAFETY OF VEHICLE AND
GSE PERFORMANCE. MANDATORY TRAINING SHOULD BE REQUIRED IN THE USE OF THE
FOLLOWING EQUIPMENT AND THE PERFORMANCE OF CRITICAL SKILLS:

. 1. MASS SPECTROMETER LEAK CHECKING AND USAGE TECHNIQUES.

. 2. FLOW TESTING EQUIPHENT

ID: < 438.00> Issue(s): TRAINING/CERTIF : EFFICIENCY

. 3. PROPER READING OF GAGES, ELECTRICAL EQUIPMENT, ETC. (CONT. ON 438.01)
LR RS R R R A RS LA A R RN E R R RS SRSALRELRLALALARITXLLLLLL
ID: < 438.0D> Issue(s): TRAINING/CERTIF : EFFICIENCY

Issue(s) cont.: : :

Issue Source: <51-L FINDINGS PAGE 217 097 (CONT. FROM 438.00)
Operation:  <TEST >

Location: <KSC >

Orb.No/Mission:  <099/51-L >

Hardware/Software: (SSME > RECOMMENDATIONS

Reference Data: N/A

Description:

"4, USE OF BREAKOUT BOXES.

.5. USE OF HANDLING EQUIPMENT.

.6. STANDARD PRACTICES, SUCH AS LOCKWIRING, TORQUE WRENCHES, BRAZING AND
. WELDING EQUIPMENT.

.T. VACUUM PUMPS AND METERING EQUIPMENT,

.B. VACUUM SYSTEM TROUBLESHOOTING AND REPAIR TECHNIQUES.
.9. MATERIALS USAGE IN CRITICAL FLUID AND TECHNIQUES.
.10, FLUID SAMPLING REQUIREMENTS AND TECHNIQUES.

.11, SYSTEM CLEANLINESS SENSITIVITY.”

P2 Rttt i r st e et bRttt R E P e R PP Pttt P et st Pieeteeto sttt sesoiesss
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10: < See.@ey Issue(si: COMMONALITY : INTERFACE

Issuels) cont,.: : :
Issue Source: (ASAP >« JAN, ‘83 ANNUAL REPORT, P.3B

Qperation:  <MANIFESTING >

Location: {0PF >

Orb.No/Mission: <B pJ

Hardware/Sottware: {SCAR >

Reference Data: N/A

Description:

REPORT RECOMMENDS THAT WHEREVER POSSIBLE THERE SHOULD BE AN INCREASING
EFFORT TD PREPARE AND CARRY PAYLOADS IN A STANDARDIZED FASHION.

FEEERE R HE R EE R R R R R R R E R R R R E R R R LR R E R R R R R R R R E AR SRR R R R R HE R EE

1D: < 5S61.08> lssue(s): TIME/ON-LINE :+ CHANGE CONTROL
Issuels) cont.: : :
Issue Soyrce: <ASAP ) JAN, 85 ANNUAL REPORT, P.73

Dperation:  <MAINTENANCE J

Location: (OPF >

Ort.No/Mission: <¢b )

Hardware/Sottware:{N/A ?

Reference Data: N/A

Descriptian:

*UNPLANNED MODIFICATIONS NOW REQUIRE 5% T0 8% OF

THE PROCESSING TIME, A CONSIDERABLE IMPROVEMENT; HOWEVER,
ABOUT 351 OF THE TIME 1S STILL DEVOTED TO RESPONDINS 710
UNPLANNED TESTS OR CHANGE-OUTS RESULTING FROM FLIGHT CONCERNS
AND ANOMALIES.®

RN R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R ERE

10: ¢ 503.08%) Issue(s): LOGISTICS/SPARES  : TIME/ON-LINE
Issuets) cont.: EFFICIENCY : :
Issue Source: (ASAP > JAN. ‘85 ANNUAL REPORT, P.37

Operation:  <MAINTENANCE }
Location: (K5 >

Orb.No/Mission: <6 )
Hardware/Software:{N/A )

————————————

Reference Data: N/A

Description:

*FACILITIES SHOULD BE PROVIDED TO MININIZE TURNAROUND TIMES OF THE SHUTTLE
AND LINE REPLACEABLE UNITS (LRUS).

+ ORBITER MAINTENANCE AND REFURBISHMENT FACILITY (DMRF) BUILDING SHOULD
BE AUTKORIZED.

& LRU REPAIR FACILITIES SHOULD BE PROVIDED AT KSC FOR ALL UNITS WHICH CAN
PROPERLY AND EFFICIENTLY HANDLED THERE.®

Py T TR R Ry Sy eI e O Y TR TSR R IE R IR RIS X2 2222222222222 284 Lz gadls
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10 < 384.2p> Issue(s): PLANNING t
Issue(s) cont,.: : :
Issue Source: (RSAP b JAN, ‘85 ANNUAL REPORT, P.37

Operation: {SCHEDULING i
Location: OPF >

Orb,No/Mission: <6 >
Hardware/Software:{SCAR >

e e —————

Reference Data: N/A

Description:

*NAGA SHOULD EXPLORE WHETHER BETTER COORDINATION COULD

BE ACHIEVED BETWEEN THOSE PERSONS DETERMINING MANIFESTS
FOR SPECIFIC FLIGHTS AND THOSE PERSONS CHARGED NITH LAUNCH
PROCESSING. IN GOME INSTANCES, THE COMBINATION 113

PAYLDADS HAS EXACERBATED THE LAUNCH PROCESSING SEQUENCE."

}{fi}ifi;;;};ii;*{f;ii{ifﬁ;4if}icitio{;+}&ifii}{iiif}*i{;f;;*ifif{ii}*ii;{i*iii
10: < 505.88) Issue(s): CHANGE CONTROL :

Issueis! cont.: H ' :

lssue Source: <ASAP ; JAN. 'BS ANNUAL REPCRT, P.3&

QOperation: {GENERIC ¥

Location: {OPF >

Orb,No/Mission: <6 >

Hardware/Software: (N/R

jL L LA LRy

Reference Data: N/A

Description:

*NASA SHOULD EXAMINE THE FEASIEILITY OF DEVELOPING DATA SYSTEMS UNDER
MANAGEMENT OF THE SPC, SUCH AS CONFIGURATION MANAGEMENT, THAT WILL
CENTRALIZE AND AUBMENT KSC'S OPERATIONAL LAUNCH CAPABILITY.®

~

l*!ilii&i!iililii{}**{iiii!li!f{*{liiillii!iililIiifi{fiili*!i}i}§iii{ii|iiliii

10: < 506.807 Issupis): LOGISTICS/SPARES :
1ssuels) cont,.: : :
lssue Source: (RSAP ? JAN. '85 ANNUAL REPORT, P.37

Dperation: (MAINTENANCE >

Location: (OPF >

Orb.No/Mission: <b >
Hargware/Software: (SSHE > SPARE PARTS
Reterence Data: N/A

Description:

CONCERN EXPRESSED FOR LACK DF SPARES

“NASA SHOULD CONTINUE TO BIVE HIGH PRIDRITY 10 ACQUISITION OF SPARE PARTS AND
10 UPBRADE THE RELIARILITY (PLANNED LIFE) OF HARDWARE, ESPECIALLY ITEMS
ASSOCIATED WITH SPACE SHUTTLE MAIN ENBINE.®

!i!ilili*ii*li}ilii!i{{{liliiiii*liiiiii*ilii!liii*{!ll!iil{{ilil!i‘*iiiil!liii
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10: ¢ Se7.e2) Issue(s): RELIABILITY : DESIGN

[ssuels) cont.: : :
Issue Source: (ASAP ) JAN. ‘B3 ANNUAL REPORT, P.89

e

Operation:  (LANDING ’

Location: D& >

Orb.No/Missipn: <G b,
Hardware/Software: (LANDING ) BRAKES
Reference Data: N/A

Descriptian:

BRAKE PROBLEMS ON FIRST 2t FLIBHTS

CARBON BRAKE DESISN IN WORK

KOSE WHEEL STEERING REDUCES BRAKE DAMAGE

Iill}{9'"liiliﬂ'ii}f{fliii{i'l"lfiiiiilfI'il*iliilliil'{i{lllil’fiﬂ'll!!{liiililiiii
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1D: < s@e.08> lssue(s}: DESIGN : RELIABILITY
Issue(s} cont.: : :

1ssue Source: (AFOTEC > USAF SHUTTLE ASSESSMENT REPORT OCT. 84
Operation:  <LANDING >

Location: g PABE 2-188

Orb,No/Mission: <8 »

Hardware/Software: <LANDING b BRAKES

Reference Data: N/A

Description:

*TYPICAL OF THE BRAKE PROBLEMS ARE: STRUCTURAL FAILURE OF BERYLLIUM ROTORS AND
STATORS, ROTOR CARBON LININGS CHIPPED [EDGE CRUSHING), ROTOR DRIVE CLIPS
DAMAGED, BROKEM AND/OR CRACKED LINING RETENTION WASHERS. AN INDUSTRY WIDE
SEARCH FOR THE SOLUTION TO THE FAILURE MECHANISM IS ONGOING. THIS PROBLEM,
WHILE NOT PRESENTING A PROBLEM TOWARDS THE ACCOMPLISHMENT DF A MISSION PRIOR 1O
LANDING, COULD RESULT IN POTENTIAL DAMAGE TO THE ORBITER (AND RETURNING
PAYLOADS) IF FAILED BRAKES CAUSE A ROLLING ORBITER T0 VEER OFF THE RUNWAY OR TO
OVERRUN IT."

R R R R R R R R R R R R R AR R R R R RS R E L R R R R R R R R R E R ER 12 0E

1D < 401.80 Issue(s): DESIBN :

Issue(s) cont,: : :

1ssue Source: ¢AFOTEC > USAF SHUTTLE ASSESSMENT REPORT OCT. ‘84
Operation:  <LANDINE Y

Location: {ORBITR} PAGE 2-18@

Orb,No/Mission: <182 STS-9

Hardware/Software: {APU )

Reference Data: N/A

Description: ‘

*THE MOST CRITICAL PROBLEM WAS IN THE APU/HYD/WSB SYSTEM CONSISTING OF THE
COMPLETE FAILURE OF TWD OF THREE APUS DURING THE DESENT PHASE OF S7S-9. THESE
FAILURES MERE THE RESULT OF CRACKS IN THE FUEL INJECTOR STEMS, WHICH ALLOWED
HYDRAZINE 71O LEAK, CAUSING A SUBSEQUENT FIRE. THE MECHANISM FOR THE CRACK
PROPAGATION WAS CAUSED BY THE REACTION OF HYDRAZINE AND CB2 FROM AIR.®

R R A R R R R R R R R R R R R R R R R R R R R R R R R A M R R PR R F R R R R R R R R 8

1o < sp2.08 Issue(s): TIME/GN-LINE + CANNIBALIIATION
Issuefs) cont,: : :
Issue Source: ¢AFOTEC 3 DREITER CANNIBALIZATION PAPER

Operation:  (MAINTENANCE 3

Location: OPF

Orb.No/Mission: <6 ?

Hardware/Software: <K/A ) ALL HARDWARE SYSTEMS,

Reference Data: N/A

Description:

*CANNIBALIZATION ACTIONS DOUBLE THE MAINTENANCE EFFORT REQUIRED TO CORRECT A
PROBLEM, CONSIDER A NORMAL REMOVE AND REPLACE (R/R) ACTION REQUIRED OF A FAILED
PART VERSUS THE ACTIDNS REQUIRED IN SUPPCRT OF A CANNIBALIZATION AUTHGRIZATION.

CANNIBALIZATION ACTIDN NORMAL R/R ACTICN
1, REMDVE FAILED ITEM. 1. REMOVE FAILED ITEM.
2. REMDVE CANNIGALIZED ITER. 2. INSTALL SERVICEABLE ITEM,

3, INSTALL CANNIBALIZED ITEM IN FAILED

. ITEM POSITIDN.

4, INSTALL SERVICEABLE ITEM IN OPEN

. CANKIBALIZED POSITION.®

HEEE PR R R R LR R R R R R R R R F R R R R 1
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10: ¢ o03.80) Issue(s): TIME/ON-LINE :

Issueis) cont,: : :

1ssue Source: <AFOTEC ? GROUND SUPPORT EQUIPMENT PAPER, P.1
Operation:  (PROPELLANT ¥

Location: {PAD 7

Orb,No/Mission: <182, §T5-2

Hardware/Software: (MPS } ONS/RCS

Reference Data: N/R

Description:

*DURING OMS/RCS HYPERGOL LOADING OF OV-182 FOR STS-2, A FAILURE OF A QUICK
DISCONNECT (@D) RESULTED IN A HYPERGOL SPILL WHICH DEBONDED AND REQUIRED
REPLACEMENT OF APPROXIMATELY 378 THERMAL PROTECTION TILES AND FOUR WEEKS
SLIPPAGE TO LAUNCH SCHEDULE.®

PR R R R TR R R E R R R R R R R R R S E R R E R R R R R R R LR R R R H R R

ID: < 6B4.20 Issue(s): DISCIPLINE + TIME/ON-LINE
Issue(s) cont.: : :
1ssue Source: (AFOTEC ¥ GROUND SUPPORT EQUIPMENT PAPER, P.1

Operation:  <MAINTENANCE >

Location: {OPF >

Orb.No/Mission: (183, S75-21 >

Hardware/Software:{65E ) PLB ACCESS BRIDBE

Reference Data: N/&

Description:

*DURING PREPARATION FOR OPF ROLLOUT DF Ov-123 FOR STS 23/51D UPON

MOVEMENT OF THE PLB ACCESS BRIDGE, THE PERSONNEL CARRIER BUCYET FELL DUE TO
FAILURE OF MASTER LINKS IN THE HOISTING MECHANISM, DAMAGING THE PAYLOAD BAY
DOOR. TMIS CAUSED A SLIP IN LAUNCH SCHEDULE OF APPROXIMATELY FOUR WEEKS.®

AR R AR R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R R R F R R R R R R R R I RE LR R EE

1D: < 6R5.2® Issue(s}: TIME/OFF-LINE : PAPERWORK
Issyels) cont,: QA : :
Issue Source: (AFOTEC } GROUND SUPPORT EQUIPMENT PAPER, P.2B

Operatign: <MAINTENANCE >
Location: KSC >

Orb,No/Mission: <6 )

Hardware/Software:<6SE M TOP 9 GSE PROBLEMS FROM 688+ BSE SYSTEMS
Reference Data: N/A (§7TS-17 THRU STS5-27 -- 8 FLOWS)
Description:

SYs 1D SYSTEM NAME $# PR'S  PMOMI DAYS-OPEN/CLOSE(AV)

570-878@  PAD HYPER SER SY§ 283 V6R96 65.4
578-8865 HYPER DESERV & C/0 218 VB! 49,3
572-8341  HYD HI-PRESS PUMP 174 V6RIS 34.0
§72-8869  PAD ECS SYSTEM 144 vaLse 13.9
70-25068  GRND COOLINE UNIT 136 VaL3s 46,
§70-0867  BRIDBE ACC. PLATFN 134 VEE4D
§72-8111  LH2 STORAGE LOADINE 122 --=--
A78-8B66  APS HYPER DIST 8Y§ 115 Vel
£70-9727  COMM/TRACKING C/0 1e3 VAEZS

[ -1 .Lﬂ [ S -
- .
o Uy L — O

o e 4 Ll

R R RS E R R A R B R R R P R R R R R R R R AR R ER R AR R R R E R R R L R R R R R R R H 0
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1D < 4Rb.2B) 1ssue(s): MANAGEMENT + PAPERWORK
Issuets) cont.: H :

Issue Source: (AFOTEC } GROUND SUPPORT EGUIPMENT PAPER, P.3
Dperation: {BENERIC )

Location: {Ks€ >

Orb.Mo/Mission: <6 )

Hardware/Software:(6SE ) PRACA REPORTING SYSTEM

Reference Data: K&

Description:

*DATA COLLECTION SYSTEMS BENERALLY ARE UTILIZED BY MANAGEMENT 70 IDENTIFY:

{1) PROBLEM AREAS; {(2) NEED FOR MODIFICATIONS/UPDATES TO EQUIPMENT;

(3) INCREASED MANPOWER OR DIFFERENT SKILL LEVELS; (4 EFFECTIVENESS OF, OR LACK
OF, ADEQUATE SUPPLY SUPPORT. NONE OF THIS CAN BE ACCOMPLISHED USING AVAILABLE
PRACA DATA AS A MANAGEMENT TOOL, THERE NEEDS TD BE AN EDUCATION PROGRAM STARTED
70 ASSURE PROPER DATA IS PREPARED AND PRESENTED BY ALL FACETS OF SHUTTLE FLOW
AND MAINTENANCE.®

ili{ll|illi{i{{l*ilii{i*i!}lliliilfi!lli}!i!l!iiliIiliiii!liil!iiii!i{lilil!i!i

10: ¢ 487.0®) 1ssuels): LOBISTICS/SPARES : EFFICIENCY
1ssuefe) cont.: : :
lssue Source: (AFOTEC i STS LAUNCH RATE CAPABILITY, P. VI

Operation: {MAINTENANCE >

Location: (K€ >

Orb,No/Mission: <6 )

Hardware/Software: (N/A K LDGISTICS SYSTEM

Reference Data: N/R

Description:

*THE SLOW DEVELOPNENT OF AN EFFICIENT AND EFFECTIVE LOGISTICS SUPPORT SYSTEM IS
CONTRIBUTING TO THE OVERALL PROGRESS IN ACHIEVING FULL LAUNCH RATE CAPABILITY,
LACK OF SUFFICIENT OFF-LINE NAINTENANCE AND REPAIR CAPABILITY AND INSUFFICIENT
TRACKING OF REPAIR TIMES CONTRIBUTE 10 EACESSIVE COMPONENT REPAIR TIMES. THIS
CREATES THE NEED FOR A LARGER SPARES INVENTORY TD INSURE SERVICEABLE ITEMS ARE
AVATLABLE TO PRECLUDE LAUNCH DELAYS.®

IifiIlli!liiiii!i!ili*}i'ilii!*!i*lil{i{lli!lil!li!{i{’iiiifli!!liifiiil}i!iili

10: < &@B.2@> Issuels): LOBISTICS/SPARES + CANNIBALIZATION
Issue(s) cont.: : :

Issue Sopurce: ¢AFOTEC ) STS LAUNCH RATE CAPABILITY, P, VI
QOperation: {REPAIR Y

Location: KSC >

Orb.No/Mission: <6 )

Hardware/Software: {6SE ?

Reference Data: N/A

Description:

"INADEGUATE SPARES INVENTORY AND EYCESSIVE REPAIR TINES LEAD TO f RELIANCE
ON CANNIBALIZATION. CANKIBALIZATION HAS BEEN USED EYTENSIVELY TO MEET
PROCESSING SCHEDULES. THIS CREATES DOUBLE NORK ACTIVITIES WHICH COULD
POTENTIALLY CONSTRAIN THE LAUNCH RATE."

ii!!liIiiiiil!i{lliiiiliiiiiii*il!i!fiiiiilil*!lli*iliiilf{}i!ii!!lll!iiif&llii
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10: < 409.00) Issue(st: TIME/ON-LINE

Issug{s) cont.: H :
Issue Source: (AFOTEL ) STS LAUNCH RATE CAPABILITY, P, 11

Operation:  (MAINTENANCE ),
Location: OPF

Orb,No/Mission: <6

Hardware/Software:{TPS M

Reference Data: N/A

Description:
*REPAIRS TO THE THERMAL PROTECTION SYSTEM, ESPECIALLY TILE, HAVE CAUSED LAUNCH

DELAYS, DATA COLLECTED DURING ORBITER PROCESSING SHOWS THAT TIME TO REPAIR
OR REMOVE AND REPLACE (RLR) DAMAGED TILE AND THE TIME NEEDED TD REWATERPROOF
AFTER FLIBHT ARE MAJOR CONSTRAINTS TO REDUCING TURNAROUND TIME.®

~

ll}ilili}i!ililiilill!l*i!l!illiiil!iiilfiiiliiiiililllillli|l§{lilii§ll{i0ll{l
10: < 410.08) Issue(s): TIME/OFF-LINE :
Issue(s) cont.: :

Issue Source: (AFQTEC ? USAF SHUTTLE ASSESSMENT REPORT (OCT. B4

e

Operation:  <FLIGHT }
Location: S PABE 3-S5, PAGE 35
Orb.No/Mission: <STS-1 1O -13>
Hardware/Software: ¢SRS b

Reference Data: N/A

Description:
*PROBLENS WITH THE RETRIEVAL SYSTEM PARACHUTES OR OTHER COMPONENTS HAVE OCCURED

T0 SOME DEGREE ON ALL MISSIONS.® PRINARILY PARACHUTE(S) BECOMING ENTANGLED.

li}llllil{lllll*iifiQililiiil{ii!ii{ill{iliiiiliil!iiililil{liiil*lii*lfifiilll

10: < &11.80; Issue(s}: TIME/OFF-LINE :
Issue(s) cont,: : H
Issue Source: {AFOTEC ) STS LAUNCH RATE CAPABILITY, P, 34

Operation:  (REPLACEMENT/LRU
Location: <OPF >
Orb.No/Mission: <G
Hardware/Software: (ORBITER >

Reference Data: N/A

Description:

ROCKWELL MANAGES ORBITER SPARES. SPC INSTALLS SPARES. ROCKNELL & SPC DO NOT
HAVE COMPATIBLE COMPUTER SYSTEMS. A SPARE MIGHT BE RETURNED TO ROCKMELL FOR
REFURB WHERE IT IS UPGRADED, RENUMBERED AND RETURNED T0 SPC, SPC MIGHT THEN
CALL FOR OLD NUMBER AND FIND NONE. WHEN THIS SCENARID IS ACTED OUT THERE IS AN
UNNECESSARY WASTE OF PROCESSING TIME.

~

I{fliiiiliifiiliiil!iiii{{liiiiiiifliiiilfiiIii#*ilil&l*illfilfi{i{{iiliiifilif
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1D: ¢ 612,008 Tssupls): TIME/OFF-LINE : NANAGENENT ORIGINAL PAGE IS

1ssue(s) cont.: : : OF POOR QUALITY
Issue Source: (AFOTEC ? STS LAUNCH RATE CAPABILITY, P. 35 ’
Operation:  (MAINTENANCE y (UNDATED DRAFT}

Location: OPF >

Orb.No/Mission:  ¢BENERIC >

Hardware/Software:<6SE )

Reference Data: N/A

Description:

OST ITEMS OF GSE DO NOT HAVE MAINTENANCE NANUALS. TECHNICIANS OFTEN REQUIRE
ENGINEERING ASSISTANCE TO REPRIR GSE. ENGINEERS HAVE PRIMARY RESPONSIBITY TO
WORK FLIGHT PROBLEMS. WHEN THE WORK BUCKET FELL AND DAMAGED THE ORBITER A
TEAM OF ENGINEERS SPENT A MONTH REPAIRING IT AND IDENTIFYING DESIGN
DISCREPANCIES, *THIS LEADS TO THE PRESUMPTION THAT THE STS PROGRAM
PHILOSOPHY IS TO REPAIR EDUIPMENT ONLY WHEN DISCREPANCIES WOULD INPACY

THE LAUNCH SCHEDULE AND TD INSPECT BSE WHEN CONVENIENT."®

iiiili(li!lliilili*{*ili}iil!{iiiii!lilllfiliil*i!l!!}i*i!lii{!l’iilii!!l'lilll

10: < s13.00) 1ssue(s): MANARGEMENT + PAPERWORK
1ssueis) cont.: : H

1ssue Sources CAFOTEC ) §TS LAUNCH RATE CAPABILITY, P. 35
Dperation: {MAINTENANCE P (UNDATED DORAFT)

Location: (OPF >
Orb.No/Mission:  <BENERIC }
Hardware/Software: <6SE 7

JALASL LA TR g

Reference Data: N/A

Descriptions

THE DUAL DISCREPANCY REPORTING SYSTEMS LINIT ABILITY TO ACCUMULATE HISTORICAL

INFORMATION ON GSE DISCREPANCIES. PRACA 18 AUTOMATED NHILE DR 1S MANUAL. THESE

DATA SYSTEMS (INCLUDING NUMBERING) HAVE CONTINUALLY BEEN INTERMINGLED. INPUT

DATA 1S INCONSISTENT. THE MISNOMER IN PRACA 1S DUE 7O THE FACT THAT CORRECTIVE

ACTIONS ARE NOT RECORDED FOR THOSE PREVENTIVE MAINTENANCE, OPERATIONAL

MAINTENANCE INSTRUCTIONS (PMOMIS) WHICH DO EXIST. 6SE MAINTENANCE MANABERS,

THEREFORE, ARE LIMITED IN THEIR KNOWLEDGE OF TIME AND RESOURCE REDUIREMENTS FOR

THE GSE MAINTENANCE PROGRAM. '

lli{li!ill*!!!liliii*ii!i*li}il{i{li!i|i|!|§illlliiiliiii{i*{ililii*iillli!iiii

10: ¢ 61400 lssuefs): PLANNING : NANAGEMENT
lssuels) cont.: MAINTAINABILITY : :
1ssue Source: (AFOTEC ? STS LAUNCH RATE CAPABILITY, P. 3b

Operation: {MAINTENANCE ),
Location: OPF >
Orb.No/Mission: <6 ?
Hardware/Software: (BSE )
Reference Data: N/A

Description:

*SINCE NAINTENANCE NANUALS DO NOT EXIST FOR WOST GSE MODELS, AN ENSINEER MUST

DEVELOP REPAIR PROCEDURES FOR EACH DISCREPANCY ON EACH GSE MODEL. ... COMMON

PRACTICE IS FOR THE ENSINEER TO PERSONALLY EXARINE THE FAULTY I1TEM THEN

HAND-SCRIBE CORRECTIVE ACTION FROCEDURES ON THE ACTUAL PROBLEM REPORT. ...

FIRST EXAMINATION, HOWEVER, DOES MOT USUALLY DCCUR UNTIL THE FAULTY EQUIPMENT

1S REQUIRED TO SUPPORT SOME PROCESSING ACTIVITY. ... THE POINT IS THE ENGINEER

DETERMINES THE REPAIR SCHEDULE RATHER THAN R WORK FLOW SCHEDULER. ...IT IS

ESTIMATED THAT ONLY MINIMAL WORK WOULD BE REGUIRED TO WRITE A MAINTENANCE 1 1'7
MANUAL BY ORGANIZING THE PREVIQUSLY DEVELOPED CORRECTIVE ACTIONS.

l!lii*li*ili*ii{l*i*?ii{llfii{}i}iliiiifliii}iliiliiiiii}!I{lll*}ii*illi}iiiii}



1D: < &15.88> Issue(s): MAINTAINABILITY + DISCIPLINE

Tssue(s) cont.: PLANNING : LOGISTICS/SPARES :
Issue Source: (AFOTEC > STS LAUNCH RATE CAPABILITY, P. 36

Operation:  (REPLACEMENT/LRU )
Locatjon: QpF >

Ordb.No/Bissign: <6 T
Hardware/Software: (65E )

Reference Data: N/A

Description:

*BSE SPARES IS ANOTHER AREA OF CONCERN. JUST AS WITH THE ORBITER PROJECT,
ACQUISITION OF SPARES IS A MATTER OF PRIORITIES NITH SPARES INVENTORY FALLING
BEHIND OPERATIONAL SCHEDULES AND PERFORMANCE CONCERNS. ATTENTION TO BSE SPARES
IS EVEN LESS THAN TO ORBITER SPARES. THE BIGGEST DIFFERENCE IS THAT MANY 6SE
MODELS ARE LNIQUE, THUS EVEN CANNIBALIZATION 15 NOT AN OPTION AVAILABLE T0
RETURN AN ITEM TO SERVICE, THE END RESULT IS THE GSE SPARES INVENTORY 1§
INADEQUATE FOR COST EFFECTIVE SUPPORT OF GSE. THIS, IN TURN, TRANSLATES 10

A LOWER LEVEL OF SUPPORT TO THE STS PROGRAM AND LESS THAN MAXIMUM LAUNCH RATE
CAPABILITY,

R R R M R R H R R R R S R B R R 1 44
10: < 617.08) Issue(s}: TIME/DON-LINE :
Issue{s) cont,: :

LA L LR

Issue Sgurce: <AFOTEC )} SHUTTLE SYSTEM ASSESSMENT, OCT'84 P.213
Operation:  <FLIGNT ¥

Location: <ORBITR>

Orb.No/Mission: <G )

Hardware/Software: <ORBITER y

Reference Data: N/A

e —— s

Description:
“# ORBITER DOES NOT HAVE ALL-WEATHER CAPABILITY

. ® ORBITER THERMAL PROTECTION SYSTEM (TPS) SUSCEPTIBLE TQ PRECIPITATION
. LIMITED FLIGHT EXPERIENCE HAS RESULTED IN CONSERVATIVE CEILING AND
. VISIBILITY FLIGHT RULES
+ % BRAKE PROBLENS LINIT CAPABILITY FOR HIGH CROSSWIND LANDINGS
+ ¥ LAUNCH PROBABILITY REDUCED DUE TO WEATHER LIMITATIONS AT ABORT SITES
# CURRENT PROCEDURE OF WEATHER ALTERNATE SITES REASONABLE APPRDACH FOR
NEAR-TERM
¢ SOME IMPROVEMENT FOR OPERATIONS IN DEGRADED WEATHER MAY BE POSSIBLE '

HEH R R R R M R R E R M L E R R 4460
10: < s18.08 Issue(sl: RELIABILITY :

Issue(s) cont.: : :

Issue Source: (AFOTEL ) SHUTTLE SYSTEM ASSESSMENT, OCT'B4 P.224
Operation: (FLIBHT )

Location: {ORBITR>

Orb,No/Mission: <6 )

Hardware/Software: (APU )

Reference Data:  N/A

Description:

"NUNEROUS PROBLEMS WITH THE COMBINED APU, HYDRAULICS, WATER SPRAY BOILER
SUBSYSTEM INDICATE DEFICIENCIES REQUIRING SOME REDESIEN TO REDUCE THE NUMBER OF
POTENTIAL FAILURES®

'l'lI‘!lilll’lﬂ'ﬂ'llliliiilflil{iili’lll{i*l’lll{il!ifl!i{'l{lii{-lii!ifll*(i*}*l*i{ill
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ID: < 619.00> Issue(s}: RELIABILITY :
issue(s) cont,: :

lssue Sgurce: <AFOTEC 3 SHUTTLE SYSTEM ASSESSMENT, OCT'84 P.024
Operation:  <LANDING }

Location: {ORBITH>

Orb.No/Nission: <6 )

Hardware/Software: (LANDING ) BRAKES
Reference Data: N/A

Description:
*BRAKE DAMABE INDICATES DEFICIENCIES YET TO BE UNDERSTDGD®

FEHE R R R R R R R R F R R R R F R R R R E R F S R R E R R R HE R R E 14

10: < e20.00> lssue(s): LOGISTICS/SPARES s CANNIBALIZATION
Issue(s! cont.: : H
lssue Source: <AFOTEL ? SHUTTLE SYSTEM ASSESSMENT, OCT'34 P.B48

Operation:  <REPLACEMENT/LRU >

Location: {ALL

Drb.No/Mission: <6 3

Hardware/Sottware:{N/A )

Reference Data: N/A

Description:

*SUPPLY SUPPORT ADEQUATE TD DATE WITH FOLLOWING CONCERNS

# SUPPLY SUPPORT POLICIES UNDERGGING TRANSITION FROM DDTLE TO OPERATIONAL ERA
# DFF-THE-SHELF FILL RATE 12%-34% FOR ORBITER COMPONENTS

# LONG VENDOR TURNARDUND TINE

+ CONTINUED USE OF CANNIBALI2ATION PRACTICES INTO THE OPERATIONS ERA

. MAY HAVE IMPACTS TO FUTURE PROCESSING

# SHUTTLE PROCESSING CONTRACTOR DOES NDT HAVE DIRECT AUTHORITY OR CONTROL

. OF FLIGHT SPARES PROVISIONING OR PROCUREMENTS .

B ER R E R R E R E R R AR E R R R AR R MR H R RS R H R R R R E R R R R HE HE R R R R 1A 14
10: < 621.20) Issuels): TIME/ON-LINE :

lssue(s} cont,: : s

lssue Source: ¢AFOTEC ) USAF SHUTTLE ASSESSMENT REPORT OCT. ‘84
Operation:  <LANDING )

Location: K€ 7 PABE 12

Orb.No/Missipn: <6 }

Hardware/Software:<STRUCTURE > BRAKES

Reference Data: N/A

Description:

*THE ORBITER HAS DEMONSTRATED THE CAPABILITY TD LAND ON 15,288-FT RUNMAYS.
HOWEVER, FULL COMMITMENT TO LANDING ROUTINELY AT KSC IS CURRENTLY BEING
IMPACTED BY WEATHER-RELATED FACTORS AND BRAKING SYSTEM DEFICIENCIES.®
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1D ¢ 622.80) Issueis): TIME/ON-LINE :

Issue{s) cont.: : :

Issue Source: (AFOTEC ) USAF SHUTTLE ASSESSMENT REPORT (QCT.'84
Operation:  (LANDINE >

Location:  <KSC 7 PAGE 12, 2-78B

Drb.No/Mission: <6 )

Hardware/Software: <ORBITER ?

Reference Data: N/A

Description:

*THE ORBITER DOES NOT HAVE ALL-NEATHER AUTOMATIC LANDING CAPABILITIES
THROUSH ROLLOULT.®

PR HE LR LR R R R R H R R A S A RS HE R R R A R H R R HH R L R R R R R R R R R4

10: < 823.0% Issue(s): ISOLATION :

Issue(s! cont.: : 3

Issue Source: (AFQTEC > USAF SHUTTLE ASSESSMENT REPORT OCT. ‘84
Operation:  ¢FLIGHT >

Location: (ALL

Orb.No/Mission:  ¢GENERIC ¥

Hardware/Software:(ORBITER ’

Reference Data: N/A

Description:

*PRESENTLY, AND FOR THE NEAR FUTURE (THROUBH CY 1985), THE AUTONOMOUS
OPERATIONAL CAPABILITY OF THE CRBITER IS ASSESSED AS LIMITED. ALTHOUGH THE
ORBITER CAN SATISFACTORILY PERFORM SOME FUNCTIONS AUTONOMOUSLY, OTHER 1MPORTANT
ORBITER OPERATIONS DEPEND STRONGLY ON COMMUNICATION WITH THE MISSION CONTROL
CENTER (MCC) LOCATED AT JOHNSON SPACE CENTER (JSC). THIS DEPENDENCE IS BASED
PRIMARILY ON THE NEED FOR GROUND-BASED COMPUTATIONS AND DATA TO SUPPORT THE
MAJOR ON-ORBIT OPERATIONS ASSOCIATED WITH NAVIGATIDN, MANEUVERING FOR PAYLOAD
DEPLOYMENT, RETRIEVAL OR SORTIE OPERATIONS, DEORBIT AND ENTRY TARGETING, AND
MALFUNCTION DIABNOSIS."

PR EE R R R AR R R R F R F H R R R A R R R R R R R L E R LR R R RS HE R A R R RE R L R ER R R R E RS

ID: < 624.80 Issue{s): TIME/ON-LINE :

Issue(s) cont.: : :

Issue Source: (AFOTEC ) USAF SHUTTLE ASSESSMENT REPORT OCT. 84
Operation:  <BENERIC >

Location: {KSC > PABE 32 (CONTINUED ID:624.81)
Drb.No/Mission: <6 >

Hardware/Software: (ORRITER b
Reference Data: N/A

Description:

. IMPACTS TO LAUNCH AVAILABILITY  (FLIGHT SYSTEMS) FLT  DELAY
TPS INSTALLATION §TS-1 13 M0
FLIGHT SOFTWARE SYNCHRONIZATION §T5-1 2 DA
APU LUBE CIL §1S-2 B8 DA
SSME HYDRAULIC LEAKS 575-6 74 DA
ABNORMAL SRN NOIZLE EROSION §TS-9 3@ DA
ONS POD, APU, BPC, AND IMU INFLIGKT PROBLEMS 515-11 4 DA
STS-14 OMS POD TO SUPPORT STS-13 5TS-14 16 DA
LATE OMS POD RETURN, HPFTP AND SSME NO.1 REPLACEMENT 575-14 5 DA

6PC NO.S, SSME NG.3 MAIN FUEL VAL.FAIL.GPC MSTR EVNT CONTR TMR PR.STS-14 &6 DA
R R R R R R R R R F R AR R R R R E R EE R L R R R R
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ID: < 624,010 Issue(s): TIME/ON-LINE : H-ALTY

lssue(s) cont.: : :

Issue Source: (AFOTEC > USAF SHUTTLE ASSESSMENT REPORT OCT. '84

Operation:  <BENERIC >

Location: {kSC > PASE 12 (CONTINUED FROM b624.88)

Orb.No/Mission: (B )

Hardware/Software: (ORBITER b

Reference Data: K/A

Description:

IMPACTS TO LAUNCH AVAILABILITY (GROUND SUPPORT EQUIF} FLT  DELAY

NITROGEN TETROXIDE QUICK DISCONNECT ST1S-2 42 DA

PAYLOAD CONTAMINATION S§1S-6 2 DA

(ADVERSE WEATHER)

STS-3 LANDING DIVERTED FROM EAFB TD WHITE SANDS STS-4 5 DA

§TS-7 LANDING DIVERTED FROM KSC TO EAFB DUE TO CLOUD COVERABE  STS-B S DA

1US FAILURE ON ST5-4 { PAYLOAD UPPER STABE) 575-8 16 DA
575-9 38 DA

THQ PAM-D SRM FAILURES 575-12 CANC.
STS-14 UNKNOWN

R R PR ER R E R R R R A R R R R F R R R H R R R SR E R F R R R R R R E 044

1 < s26.00 lssue(s): LOGISTICS/SPARES + CANNIBALIZATION

Issue(s) cont.: : :

Issue Source: (AFOTEC ¥ USAF SHUTTLE ASSESSMENT REPORT OCT,'84

Operation:  {REPLACEMENT/LRU >

Location: ALL ¥ PABE 42

Orb.No/Mission: <B )

Hardware/Software: <N/A b

Reference Data: N/A

Description:

*FOR ORBITER SUPPLY SUPPORT, COMPONENT OFF-THE-SHELF AVAILABILITY {12 TO 3&%)

AND VENDOR TURNARDUND TINE (AVERAGING UP TD 131 DAYS FOR SOME COMPONENTS)

CONTINUE TO BE CONTRIBUTING FACTORS AFFECTING THE S8V PROCESSING ACTIVITIES.

OFF-THE-SHELF (ORBITER SPARES) AVAILABILITY 1S DETERMINED BY EVALUATING THE

NUMBER OF SPARES READILY AVAILABLE VERSUS THOSE RERUIRED IMMEDIRTELY AFTER A

KISSION, DURING THE GROUND PROCESSING ACTION OF INTERIN PROBLEM REPORTS

ASSIGNED FOR INFLIGHT ANDMALIES. LACK OF SPARES HAS RESULTED IN 58V PROCESSING

IMPACTS BUT, BECAUSE DTHER ORBITERS HAVE BEEN AVAILABLE AS A SUPPLY SOURCE,

SIGNIFICANT IMPACTS TO THE LAUNCH SCHEDULE HAVE BEEN PREVENTEL.®

FERREE RN EEEE TN IR R E R E R E R R R R E R R R R R R R R R R R R R R H R R R R 48

1D: < 627.00 issue{s): TIME/ON-LINE :

Issuels) cont,: : :

Issue Source: ¢AFOTEC b USAF SHUTTLE ASSESSMENT REPORT OCT. B4

Operation:  <ASSEMBLY )

Location: VS PABE 2-1b

Orb.No/Mission: <G )

Hardware/Software: (SRB )

Reference Data: N/A FILAMENT WOUND CASES

Description:

*FIRST, CONCERN EXISTS AT SEGMENT INTERFACES DUE TO THE WAY IN NHICH THE CASE

COMPONENTS ARE MADE. THE CYCLINDRICAL COMPOSITE SECTION OF EACH CASE COMPONENT

1S PINNED 70 STEEL INTERFALE RINGS, PINNING REQUIRES A SMALL CLEARANCE BETWEEN

PIN AND WOLE WHICK LEADS TO FLEXIBILITY BETWEEN MATED COMPONENTS. THIS

INTERPLAY AT THE SEGMENT INTERFACES, COUPLED THE GREATER FLEXIBILITY OF THE

COXPCSITE OVER STEEL, WILL PRODUCE GREATER BENDING DEFLECTIONS IN THE STACKED

SOLID ROCKET BODSTER. CURRENT ANALYS1S SUBBESTS THAT, DURING WORST-CASE

PRELAUNCH CONDITIONS, DIMINISHED STIFFNESS IN THE FWC COULD, ONCE THE SRBS ARE

MATED TO THE EXTERNAL TANK, ALLOW EXCESSIVE MOTION IN THE TOTAL VEHICLE ON THE ].22 ].

PAD.*
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10: < 827.80 Issue(s): TIME/ON-LINE :
Issueis) cont.: : .

1ssue Source; <AFOTEC ) USAF SHUTTLE ASSESSMENT REPORYT (OCT. ‘84
Operatipn:  (ASSEMBLY Y

Location: Ms o PAGE 2-14

Orb.No/Mission: (B ?

Hardware/Software: (SRB p;

Reference Data: N/ FILAMENT WOUND CASES

Description:

*THE SECOND FNC FLEXIBILITY CONCERN 1S EXCESSIVE AXIAL GRONTH DURINE INITIAL
PRESSURIZATION. DURING SRB IGNITION, THE TOTAL VEKICLE IS HELD TO THE PAD.

1F THE AXIAL BRONTH IN THE SRBS DURING PRESSURIZATION 15 TOO GDREAT, EXCESSIVE
LOADS CAN BE REALIZED AT THE ATTACHMENT POINTS BETWEEN THE EXTERNAL TANK AND
SRBS. AT PRESENT, THE ALLOWED NOMINAL DYOTAL AXIAL GROWTH IN THE SRB IS &.56 IN.
. SLIGHTLY LESS THAN CURRENTLY ALLOWED IN THE STEEL CASES.®

A R R R R R R R R R R E R R H R E R R F LR R R R R FEH R HE R R R A R0 44
I0: < 828.2% Issue(s): TIME/ON-LINE :
Issue(s) cont,: : :
Issue Source: (AFOTEC ) USAF SHUTTLE ASSESSMENT REPORT OCT, B4
Operation:  <FLIGHT >

Location: {6 > PAGE 2-74

Orb.No/Mission: <6 )

Hardware/Sof tware: (LANDING y

Reference Data: N/A

Description:

*CAPABILITY TO LAND IN A CROSSWIND OF 15 KNOTS IS DESIRED FOR ROUTINE OPERATION
AT KSC AND VAFB WHERE ONLY ONE RUNWAY EXISTS. CROSSWIND LANDINGS IN EXCESS OF 8
KNOTS MAVE NOT YET BEEN DEMONSTRATED.®

SR EE PR R R R E R R R R R R A AR R S R R R R R F L E F R E R R R R M R 148
ID: < 629.00> lesue{s}: TIME/DN-LINE : EFFICIENCY
Issue(s) cont.: H :

Issue Source: <AFOTEC ) USAF SHUTTLE ASSESSMENT REPORT OCT. 84
Operation:  <FLIGHT )

Location: {DORBITR> PAGE 2-178

Orb.No/Bission: <6 )

Hardware/Software: (MPS ),

Reference Data: N/A

Description:

*THE RCS SYSTEM HAD EXPERIENCED NUMEROUS THRUSTER PRDPELLANT VALVE LEAKS, BUT
BECAUSE OF REDUNDANCY THEY NERE DESELECTED AND THE EFFECT WAS NOT SERIDUS.
VERNIER THRUSTERS, HOWEVER, DO NOT HAVE REDUNDANCY, AND DESELECTION OF AN
ANOMALOUS VERNIER RESULTS IN THE INEFFICIENT USE OF RCS PROPELLANT WHEN
PRINARY THRUSTERS ARE REQUIRED TO MAINTAIN TIGHT ATTITUDE CONTROL THAT IS
USUALLY ACCOMPLISHED BY THE VERNIER THRUSTERS. THE MASA IS CONSIDERING THE
ADDITION OF REDUNDANT VERNIER THRUSTERS TO AVOID THIS PROBLEM.®

HHHEEF R R R PR R R R R R E R R R RS HE R E R R F R R HE R R H R L E R R R LR R R R I ER
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10: < 630.80) Issue(s): TIME/ON-LINE ; OF Pog; ~AQE |g
Issue(s) cont.: : : QuALITy
Issue Source: (AFOTEC > USAF SHUTTLE ASSESSMENT REPORT OCT.'84
Operation: <FLIGHT )
Location: {ORBITR> PAGE 2-178
Orb.No/Mission: <G b
Hardware/Software:(SRB ]

Reference Data: N/A

Description:

"ABNORMAL SRB NOZILE EROSION OCCURRED ON 57S-8. [INVESTIBATION DETERMINED IT T0
BE A MANUFACTURING PROBLEM AND SELECTION OF PROPERLY MANUFACTURED NOZILES
CORRECTED THE PROBLEM. ONE SRB NOZILE ON §T5-11 UNEXPECTEDLY EXPERIENCED
EROSION GREATER THAN PREDICTED. SUBSEGUENT INVESTIGATION REVEALED A DIFERENT
MECHANISM THAN THAT WHICH CAUSED THE EROSION OF STS-B. THIS EROSION MECHANISM
15 ALS0 UNDERSTOOD AND CAN BE TOLERATED. MEANWHILE, MANUFACTURING PROCESSES ARE
BEING REVISED 7O NINIMIZE THE EFFECT OF NOZILE EROSION., SUBSEQUENT FLIBHTS HAVE
DEMONSTRATED TOLERABLE EROSION EFECTS.®

lilililll!iilil*!lifl{iil{'H'I'fiiiilil'!I’Il’!(il*!il*lflii{lil’ii!Hl’liil&iilﬂH!llf

ID: < &31.20> Issue{s): TIME/ON-LINE H

Issuefe) cont,: : H

1ssue Source: <AFQTEL > USAF SHUTTLE ASSESSMENT REPORT (OCT.'B4
Operation:  (FLIBKT >

Location: (ORBITR> PAGE 2-178

Orb.No/Mission: 46 Y

Hardware/Software:{ORBITER ?

Reference Data: N/A

Description:

AN EXCESSIVE AMOUNT OF ICE FORMED ARDUND THE WATER-DUNP NOZILES DURING §T8-11
ON-ORBIT OPERATIONS. AS A& RESULT OF ENTRY HEATING, THE ICE BROKE FREE AND
CAUSED STRUCTURAL DANAGE TD THE OMS POD. INSULATION AND OPERATIONAL
IMPROVEMENTS WERE INVESTIGATED TO PRECLUDE RECURRENCE OF THIS PROBLEN. THE
§7S-14, HOWEVER, EYPERIENCED EXCESSIVE ICE FORMATION ARGUND THE WATER-DUMP
NOZILES ALSO. PRIOR TO ENTRY, TAPS BY THE RMS DISLODSED THE EXCESSIVE ICE AND
PREVENTED PDSSIBLE STRUCTURAL DAMAGE DURING DESCENT. THE RECURRENCE OF THIS
PROBLEM INDICATES THAT ADDITIONAL SAFEGUARDS NEED TO BE TAKEN TO PREVENT
POSSIBLE DAMAGE ON FUTURE FLIGHTS.®
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10: < 7Pe.2e> lssue(s}: COST/MANHOURS :
Issuels) cont,: : .

Issue Source: (NSTS ? DRAFT DATED 3/84, PABE 3-3
Operation:  ¢GENERIC )

Location: ALl >

Orb.No/Missinn: <G )

Hardware/Software:<N/A >

Reference Data: N/A

Description:

"60AL: A MAJDR REDUCTION IN PER-FLIGHT DELIVERY CDSTS, CORRESPONDING TO A 5 T0
18-FOLD COST REDUCTION IN DOLLARS PER POUND TO LOW EARTH ORBIT AS COMPARED TO
SHUTTLE/CENTAUR .*

R R R R R R R AR A R R R R R R R R R R R R R F R R R R L R R E E R RS 144

10: < 701.80) 1ssue(s): COST/MANHOURS :+ SECURITY
Issuels) cont.: : H

Issue Source: {NSTS > DRAFT DATED 5/84, PABE 3-43
Operation: (BENERIC )

Location: {ALL >

Orb.No/Mission: <b y

Hardware/Sottware:<N/A ¥

Reference [ata: N/A
Description:

*LESSONS LEARNED ---(CONT. ON 701.81)---
. BE AFFORDABLE + FACTOR OF TEN OPERATIONS COST REDUCTION

. # LOW LIFE CYCLE COST PRESENT VALUE

. + LOW SENSITIVITY T0 FLIGHT RATE

. & LON NON-RECURRING COST

. HAVE HIGH OPERATIONAL ¢ ALL WEATHER # FAULT TOLERART

. AVATLARILITY & UNDEMANDING ABORT

. BE FLEXIBLE + EASY PAYLOAD INTEGRATION

. + PROVIDE ASSURED ACLESS ¢ EXCESS PERFORMANCE

. ¢ PAYLOAD VOLUME FLEXIBILITY .
FEEE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R H R R R R HES
10: < 781,80 1ssue(s): COST/RMANHOURS + SECURITY

Issueis) cont.: : :

Issue Source: (NSTS ) DRAFT DATED $/86, PABE 3-43

Operation:  <BENERIC ¥

Location: ALl >

Orb.No/Mission: (B )

Hardware/Sottware: (N/A )]

Reference Data: N/A

Description:

*LESSONS LEARNED ---{CONT, FROM 701.08)---
. BE INVULNERABLE + DUAL COAST CAPABILITY FOR CRITICAL MISSIONS

. AND SURVIVABLE # L0W ASSET RISK PER FLIGHT

. HAVE LDw COST/ t FEATURE MATURE TECHNDLDGY
SCHEDULE RISk

. BE SECURE + ABORT/FAILURE SECURITY
. + NULTI-SITE OPERATIONS
. BE ENVIRONMENTALLY # LACK OF POLLUTANTS
ACCEPTRBLE *

R AR R R R R R R R R R R R R FE E R R R R R S E R R R R R LR H R R R R E R EL
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1D: < 702,00 Issue(s}s COST/MANHOURS :
Issue{s) cont,: : :

Issue Source: (NSTS ) DRAFT DATED S5/86, ANNEX B PAGE 2
Dperation:  <BENERIC >

Location: ALL >

Orb.No/Mission: <B )

Hardware/Software:<N/A )]

Reference Data: N/A

Description:

*0PERATIONS AND SUPPORT GOALS TO REDUCE COSTS. IN ORDER TO REDUCE THE OPERATION
AND SUPPORT COSTS TO THE REQUIRED LEVELS, THE MANHOURS REBUIRED TO SUPPORT AND
OPERATE THE SYSTEM MUST BE REDUCED BY AT LEAST AN ORDER OF MAGNITUDE. REDUCED
MANHOURS WILL SHORTEN THE VEHICLE TURNAROUND TIMES AND THE LAUNCH-TO-LAUNCH
CYCLE DURATIONS OF THE FACILITIES. THIS WILL INCREASE THE THROUBHPUT OF THE
FACILITIES AND UTILIZATION OF THE FLIGHT HARDWARE.®

R AR R R H LR R PR R R H R R R PR R R R E R R R R R R R R AR

1D: < 703.28 Issue{st: RELIABILITY :

lssue(s} cont,: H :

Issue Source: ¢NETS ? DRAFT DATED S$/84, ANNEX 6 PAGE 3
Operation:  ¢BENERIC 3

Location: {ALL >

Orb.No/Mission: <6 )

Hardware/Software:(N/A )

Reference Data: N/A

Description:

*T0 INCREASE RELIABILITY, SYSTEMS AND COMWPONENTS MUST BE SIMPLIFIED AND
RUGREDIZED AS MUCH AS PRACTICABLE TO REDUCE FAILURE MODES. PERFORMANCE MARGINS
NUST BE INCREASED AND MORE EXTENSIVE QUALIFICATION TESTIN PERFORMED TO INCREASE
MEAN TINE BETWEEN FAILURES (MTBF). HARDWARE DESIGNS MUST INCLUDE STATUS
MONITORING FEATURES SO THAT SYSTEM HEALTH CAN EASILY AND QUICKLY DETERMINED.
HARDWARE PERFORMANCE MUST BE COMPLETELY MAPPED AS A FUNCTION OF TIME [N SERVICE
S0 THAT REPLACEMENT AND MAINTENANCE CAN BE PLANNED TO MINIMIZE OPERATIONAL
IMPACTS, WHERE REDUNDANCY 15 REQUIRED FOR RELIABILITY OR SAFETY, SYSTEM DESIGNS
AND FLIGHT RULES WILL ALLON NGR®AL DPERATIONS DESPITE SINSLE FRILURES OCCURING
AFTER THE LAST PLANNED CHECKOUT AND PRIOR TO LAUNCH.®

R E LR R R RS E A RS H R E AR R E S FE R R HF R R R R E R R R 1 E

10: < 7p4.80 Issue(s}: MAINTAINABILITY + MODULARIZATION
Issueis! cont.: ' s
Issue Saurce: ¢(NSTS ) DRAFT DATED 5/84, ANNEX 6 PAGE 3

Operation:  (REPLACEMENT/LRU >

Location: AL

Drb.No/Mission:  <BENERIC Y

Hardware/Software:(N/é >

Reference Data: N/A

Description:

"WAINTAINABILITY MUST BE IMPROVED MANYFOLD QOVER THAT OF CURRENT SYSTEMS.
WHERE POSSIBLE, MAJOR SYSTEMS MUST BE MCDULARIZED FOR RAPID REPLACENENT WITH
SIMPLE INTERFACES BETWEEN REPLACEABLE MODULES, THE VEHICLE, AND ASSOCIATED
GROUND SYSTEMS. RAPID CHANGEOUT CAPABILITY FOR LINE REPLACERBLE UNITS (LRU'S)
MUST BE EXPEDITED Ik THE DESIGN STABE, IN PARTICULAR, LRU CHANBEOUT MUST NOT
REGUIRE COMPROMISING THE INTEGRITY OF SYSTEMS OF WHICH IT IS NOT A PART. POST
CHANGEGUT LRU VERIFICATIONS SHALL BE WINIMIZED AND/OR ELIMINATED.®

illiEfif!iliii*i*ii{i*fllili*illii***{liliiill{{i§}§|illIiili*liiil*ll!il!l{iii
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10 < 785.80) Issuefs}: TIME/ON-LINE : DESIEN CRITERIA

Issue(s) cont.: : : :
Issue_Source: <NSTS ) DRAFT DATED 5/86, ANNEX 6 PABE 5
Operation: <N/A >

Location: ALL >

Orb.No/Mission; <6 ?

Hardware/Software:{N/A p

Reference Data:  N/A

Description:

*A LARBE PROPORTION OF THE LAUNCH DELAYS OF CURRENT SYSTEMS ARE THE RESULT
OF ADVERSE NEATHER CONDITIONS AT THE LAUNCH SITE QR IN THE PLANNED OR
CONTINGENCY RECOVERY AREAS, FUTURE LAUNCH SYSTEMS MUST HAVE AN INCREASED
PERFORMANCE CAPABILITY WHICH CAN COPE WITH THE ADVERSE CONDITIONS OF HIGH
WINDS, PRECIPITATION IN THE FLIGHT PATH AND POOR VISIBILITY IN THE RECOVERY
AREAS. "

HEE R R R F R R R R R H R R F H E R R HE R R R E R R R E R R R R

IDs < 708,00 ssue(s): TIME/ON-LINE :+ SAFETY
Issue(s) cont.: PLANNING H :

Issue Source: ¢<NSTS ) DRAFT DATED 5/84, ANNEX B PAGE &
Ogeration: <HAZARDOUS )

Location: ALL >

Orb.No/Rission:  (BENERIC )

Hardware/Software: {N/A ?

Reference Data: N/A

Description:

"HAZARDOUS OPERATIONS AND CONDITIONS IN THE VERICLE PREPARATION AREA GREATLY
AFFECT OPERATIONS TIMES AND INCREASE CO5TS. DURING SUCH TIMES, TECHNICIANS ARE
PREVENTED FROM DOING USEFUL WORK ON THE VEHICLES, AND ONLY ONE TASK CAN PROCEED
AT ANY ONE TIME. TO MINIMIZE THESE DELAYS, ORONANCE OPERATIONS MUST BE
ABSOLUTELY MINIMIZED AND PREFERABLY ELIMINATED FROM THE PROCESSING FLOW.
SIMILARLY, THE USE OF TOXIC MATERIALS SHOULD BE ELININATED OR STRICTLY
CONTROLLED. NECESSARY TOXIC MATERIALS SYSTEMS SHOULD BE MODULARIZED OR

CONTAINERIZED SO THAT EQUIPMENT CAN BE CHANGED OUT WITHOUT REGUIRING EVACUATION

OF THE SURROUNDING AREA.®

AR F AR R R F R R R R R R R RS R R R R R P R E R R F L R L R R R R R R 1244

10 < 787.0Q Issue(s): DESIGN + SAFETY
Issue(s! cont.: : :

Issue Source: (NSTS ) DRAFT DATED 5/B4, ANNEX G PAGE 6
Operation:  (HAZARDOUS >

Location: {ALL >

Drb.No/Mission: <6 )

Hardware/Softwuare: (N/A )

Reference Data: N/R

Description:

*FLUID SYSTEM COMPONENTS AND SYSTEMS MUST BE DESIGNED WITH SUFFICIENT SAFETY
FACTORS 50 THAT PERSONNEL ACCESS IS NOT RESTRICTED WHEN THE SYSTEM IS AT
FULL FLIGHT PRESSURE.*

R R R R P R R R R R R R R F R AR R R R R R A R R R R R AR L L R E R E R R R R R R S
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1D: < 7p8.08; Issue(s): SAFETY : DESIGN
Issueis) cont.: : :

1ssue Source: (NSTS ) DRAFT DATED S/B&, ANNEX 6 PABE &
Operation:  (HAZARDOUS ;

Location: {ALL >

Orb.No/Mission: <6 )

Hardware/Software:(N/A M

Reference Data: N/A

Description:

*FACILITY LOCATIONS®-FOR HAZARDOUS MATERIALS-"MUST BE SUCH THAT PLANNED
OPERATIONS DO NOT PRECLUDE NORMAL OPERATIONS IN ADJACENT FACILITIES.®

RS R R R R R E R E R R R R R R R A R R HE R R F R H R E R R R R R R H 0044
10: < 709.80) Issue(s): COST/MANHOURS :

lssuels) cont.: H :

lssue Source: (NSTS > DRAFT DATED 5/B6, TABLE 6-1

Operation:  (ASSEMBLY >

Location: {ALL >

Drb.No/Missions <6 >

Hardware/Software:<N/A ?

Reference Data: N/ A,

Description:

*  LDGISTIC SYSTEM

i OPERATIONAL CONCEPTS
. COST DRIVER :

SYSTEN
REQUIREMENTS

MECHANICAL INTERFACES & RININIZES MATING + MININIZE STAGING
LARGE VEHICLE MATE FUNCTIONS # SELF ALIGNING, SIMPLE
. = SHIMMING MATING

. = NUMBER OF BOLTS # MECHANTCAL-NC ACCESS,
. - ACCESS ND CLOSEDUT LATCHING

FE R R R R R R R R R R R R R R R R R R R R R R R R R R R E R MR R R R 3 44
10: ¢ 710.@8@> Issug(s): COST/MANHOURS :

Issueis) cont,: : H

1ssue Source: ¢(NSTS p DRAFT DATED 5/84, TABLE 6-1

Operation:  (BENERIC y

Location: ALL

Drb.No/Missipn: <B }

Hardware/Softuare: (N/A )

Reference Data: N/A B,

Descriptian:

*  LOGISTIC SYSTEM H
. COST DRIVER '

OPERATIONAL CONCEPTS SYSTEM

i RERUIREMENTS

UMBILICAL INTERFACES # DEMATE PRIOR 70 LAUNCH # T-@ UMBILICALS AT BASE

.~ HAZARDOUS ACCESS # PRELAUNCH VERIFICATION  # SELF-ALIGN/AUTO MATE
.~ WATE VERIFICATION CONDUCTED WITHOUT # INSTRUMENTATION
.= MRINTENANCE UMBILICALS DATA THROUGH NON
.~ T- FUNCTIONING MECHANICAL LINKS

R R R R R R R L A R R R R R A F R R R R H R R R R R R R R R R R R 4E
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s <7109 ssue(s): COST/MANHOURS H
Issue(s) cont.: : :

Issue Source: ¢NSTS ) DRAFT DATED S/B&, TABLE B-1
Operation:  {TEST )

Location: AL >

Orb.No/Mission: <B )

Hardware/Software: (AVIONICS )

Reference Data: N/A C.

Description:

* LOBISTIC SYSTEM i OPERATIONAL CONCEPTS SYSTEN

. COST DRIVER i i REQUIREMENTS
AVIONICS/PAYLOAD CHECKOUT # SHIP AND SHOOT # USE BUILT-IN-TEST

.= IN-LINE CALIBRATION  # ELIMINATE RETEST OF # FUNCTIONAL VERIFICATION
.= IN-LINE FUNCTION OPERATING SYSTEMS OFF LINE

« VERIFICATION t SELF CONTAINED CHECKOUT

AR A R MR R R H R R R R R R LR R R R R R R R R R L R R R 1
ID: ¢ 712.887 Issuels): COST/MANHOURS s SAFETY

Issue(s) cont.: : :
Issue Source: <N5TS ) DRAFT DATED 5/B6, TABLE 6-1
Operation:  <HAZARDOUS ),

Location: (ALL >

Orb.No/Mission: <6 )

Kardware/Software: (MPS )

Reference Data: N/A D.

Description:

*  LOBISTIC SYSTEM i OPERATIONAL CONCEPTS | SYSTEM

. COST DRIVER ' 1 REQUIREMENTS

PYRC DEVICES ¢ USE NON ELECTRICAL & NINIMIZE PYRD DEVICES
.~ HAZARDOUS OPERATIONS PYROTECHNIC INITIATORS  # USE LASER INITIATED
.- REFURBISHMENTS + CONDUCT ORDINANCE PYRO DEVICES
.INSTALLATION OFF-LINE % USE MECHANICAL/

. ELECTRO/PNEUMATIC

. DEVICES

R R R R R R R R S R R R R R R R R L R A R R R AR H R E R R R R R R L R R R IR EE
10: < 713.e% Issuels}: COST/MANHOURS :

Issue(s) cont.: : :

Issue Sourca: (NSTS > DRAFT DATED 5/86, TABLE 6-1

Operation:  {MAINTENANCE )
Location: ALL

Orb.No/Mission: <6 )

Hardware/Software: (TP >

Reference Data: N/A E.

Description:

*  LOSISTIC SYSTEM ! QOPERATIONAL CONCEPTS | SYSTEN

. COST DRIVER H ! REQUIREMENTS
THERMAL PROTECTION ¢ NINIMIZE INSPECTIONS £ N0 BETWEEN FLIGHT
.~ SYSTER MAINTENANCE AND CLOSEDUTS SERVICINS

. t NINIMIZE REPAIR + WEATHERPROOF

128
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10 < 7480 Issue{s): COST/MANHOURS
Issue{s) cont.: :

Issue Source: ¢NSTS ? DRAFT DATED S/Bh, TABLE 6-1
Dperaticn:  {BENERIC Y

Location: (ALL 2

P

Orb.No/Mission: <6

~r

Hardware/Software: {5CAR >

Reference Data:  N/A F.

Description:

* LDOBISTIC SYSTEM ! OPERATIONAL CONCEPTS ! SYSTEM

. COST DRIVER H H REQUIREMENTS
PAYLDAD ACCOMMDDATIONS & NINIMIZE PAYLOAD # P/L TD BE AUTONOMOUS

.- WISSION UNIRQUE MODS UNIRUE FEATURES FROM LAUNCH VEHICLE

.~ INLINE FUKCTION # P/L TESTING OFF-LINE

. VERIFICATION PRIOR TO LAUNCH VEHICLE
.- ON-BOARD SERVICES INTEGRATION

i*}Q!ililiiil!iill}{i!ililiillilllliliiiilil}lliillll{lliiiiif{ill!!l!i*lllllii

ID: < 7Mb.ee Issue{s}: COST/MANHOURS :
Issuels) cont.: : :

Issue Spurce: (NSTS ? DRAFT DATED 5/B84, TABLE 6-1
Operation:  {BENERIL i

Location: (ALL >
Orb.No/Mission: <B
Hardware/Software: {N/A ?

pUAS- LAy

Reference Data: N/A 6.

e e——

Description:

~

*  LDGISTIC SYSTEM i OPERATIONAL CONCEPTS | SYSTEN

. COST DRIVER g i REQUIREMENTS

WEATHER DELAYS # SHELTERED PREP FACILITIES/ # LAUNCH AND LANDING

«~ LAUNCH MINIMIZE EYPOSURE (BASING)  WEATHER LINITS

.- LANDING + ALL-WEATHER TPS SINILAR TO RIRCRAFT
AND SUB SYSTEMS # ALL AIRFIELD CAPABILTY

FEEEREFEEEEEEE PR R ER SRR EE HE R R ER AR CE LR R E R H R A AR R
10 < 716.00) Issuels): COST/MANHOURS + SAFETY

Issuels) cont.: : :

Issue Source: <NSTS ) DRAFT DATED 5/84, TABLE 6-1

Dperation:  (LANDING )

Location: ALL >

Orb.No/Mission: <6 )

Hardware/Softwares<N/A )

———— et

Reference Data: N/A H.

P RS

Description:

* LOBISTIC SYSTEM ! OPERATIONAL CONCEPTS & SYSTEN

COST DRIVER g : REGUIREMENTS
DESERVICING + USE COMNODITIES THAT # RETURNED COMMODITIES
.- HAZARDOUS OPERATIONS DG NOT REBUIRE PERMIT LONG TERM
.~ INLINE FUNCTION DESERVICING STORAGE

ifil{liiiiii}ilifiii!(iili!{lilil*illfi{iilliiili{!l!i{!lii{ii}il*iiillii!i!il!
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10 < 117.88) lssue(s): COST/MANHOURS :

Issup(s) cont.: : s
Issue Source: {NSTS b DRAFT DATED 5/Bé, TABLE 6-1

Operation:  (TEST )

Location: ALL >

Orb.No/Mission: <G )
Hardware/Software: (N/A >

Reference Data: N/A 1.
Description:

*  LOBISTIC SYSTEM i DPERATIDNAL CONCEPTS
. COST DRIVER '

SYSTEM
REQUIREMENTS

FLUID SYSTEM LEAK CKN6  # AUTOMATE CHECK PROC. + USE LEAK PATH

.~ MANPOWER # NINIMIZE CONNECTOR SELF SEALING SYSTEMS
. FITTINGS & INCLUDE ISOLATION
. VALVES

R R R R S R R R R R R R LR SRR R H R L L H R R R 42

10: < 718.0% Issue(s): COST/MANHOURS :
Issuels) cont,: : :
Issue Source: (NSTS ) DRAFT DATED 5/84, TABLE 6-{

Operation:  (PROPELLANT >
Location: ALL >

Drb.Ne/Mission: <6 )
Hardware/Software:<N/A ?
Reference Data: N/A J.

Description:

*  LOGISTIC SYSTEM i DPERATIONAL CDNCEPTS ¢ SYSTEM

COST DRIVER ' ' REQUIREMENTS
PROPELLANT TYPES + PRODUCTION DPTIONS # NININIIE FUEL
.= FACILITIES AT LAUNCH SITE VARIETIES

.= MATERIALS
.~ STORAGE OPERATIONS

M R A A R R R R R R R LR R R R R R R E R R B R R R R R R R R RV R R E R 4558

ID: < 719.00) Issue(s): COST/MANHOURS :
Issue(s) cont,: : :
Issue Source: (NSTS ) DRAFT DATED 5/B4, TABLE 6-1

Operation:  (REPLACEMENT/LRU >
Location: ALL >

Orb.No/Mission: <6 b

Hardware/Software: (N/& by

Reference Data: N/A K.

Description:

*  LOBISTIC SYSTEM i DPERATIDNAL CONCEPTS SYSTEN

. COST DRIVER ! H REQUIREMENTS
LRU/ORU + MODULAR REMOVE/REPLACE  # DESIBN FOR ACCESS

.- REPAIR TIME + MINIMAL RE-TEST * PERMIT REMOVAL

.~ RCCESS CONFLICTS NITHOUT AFFECTING

. OTHER LRU

. # INCLUDE ONBBARD FAULT
] DETECTION/ISOLATION ]':3 ()

R R R R R AR R R R R H R R R R E R R R R R R R R H R R R LR E R R RS 244



ID: < 720.0C>

Issue{s) cont.:

Issue Source: ¢NSTS

Qperation: (TEST
Location: ALL >
Orb.No/Missien: <G
Harduare[Softuare:(N/A

Reference Data: N/A

Description:
" LOGISTIC SYSTEM
COST DRIVER

OPERATIONAL
SUPPORTABILITY

.- UNIQUE HANDLING
.- UNIQUE TESTING

"

Issue(c): COST/MANHOURS

) DRAFT DATED 5/86, TABLE G6-1

>

L.

OPERATIONAL CONCEFTS

x ESTABLISH COMMON
ATTACH APPROACH

¥ TEST AT SYSTEM LEVEL
ONLY

SYSTEM
REQUIREMENTS

x MINIMIZE MULTIPLE

DIAMETER STAGES

% USE "OFF-THE-SHELF®

CRANES, SLINGS, TRUCKS
TRACTORS, MOTIVE POWER

xxxzxuuxxnunuxnux:xxxuxxxuxuxuxxux:xuunxxxxnxunnxnxxnxnx
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1D: < 9p@.8d Issue(s): REBUIREMENTS :

Issue(s) cont.: : H

Issue Source: <LUCAS LTR TO MR ) 9/13/B2 *OPERATIONS EFFECTIVENESS®
Dperation:  <BENERIC ) (ED. NDTE: WRITTEN AFTER THE)
Location: K8 > { FIRST THREE FLIGHTS)
Orb.No/Mission:  ¢(BENERIL )

Hardware/Software: (5RE )

Reference Data: N/A PROGRAM REQ REDUCTION REVIEN--SRE TEAM
Description:

RRR NO. TITLE

SRB-1  DELETE SRB RECOVERY SYSTEM

SRB-2  DELETE ONE BOOSTER SEPARATION MOTOR (BSM)

SRB-3  DELETE SRB PARACHUTE FLASHING LIGMTS

SRB-4  ELININATE SRE RATE GYRD ASSEMBLY

SRB-3  REDUCE TPS REBUIREMENTS BASED ON DDTE HEAT LOAD DATA

SRB-6  REDUCE IGNITION OVERPRESSURE ON THERMAL CURTAIN

SRB-7  REDUCE REQUIREMENTS FOR TVC SYSTEM T0 ALLOW ALTERNATE APPROACHES
SRE-8  RE-EVALUAUTE DESIGN FACTOR OF SAFETY FOR MOTOR CASE INSULATION BASED

UPODN FIRED MOTOR STATISTICS {CONTINUED ON 981.80)
ifii}llfiiiiliil!lliiiil!!!!lilf}lillililiIl}iIi!liiliiill!fiilli!lii!iiflillil
1D: < 98t.00) Issue{s): REQUIREMENTS :

Issueis) cont.: H :
Issue Source: (LUCAS LTR TO KQ ) 5/13/82 “OPERATIONS EFFECTIVENESS®
Operation: (GENERIC )

Location: {KSC

Orb.Ng/Mission:  (BENERIC )

Hardware/Software: (SKB 2

Reference Data: N/A PROGRAN REQ REDUCTION REVIEM--SRE TEAM
Descriptian:

RRR NC. TITLE (CONTINUED FROM 9@0,00)
SRB-9  RE-EVALUATE MEDP USINS STASTICAL VARIABILITY OF TEMPERATURE AND PRESS,
SRB-1@ REDUCE ADHESION STRENGTH REQUIREMENT ON MSA

SRB-11 ELININATE TOPCOAT PAINT FROM SRM/SRS

SRB-12 RE-EVALUATE SRR RE-USE ACCEPTANCE CRITERIA

SRB-13 REVIEW ALL REUSE REQUIREMENTS WHICH HAVE DRIVEN SRE DESIGN

SRB-14 DELETE FLASHING LIGHT AND RF BEACON FROM FORWARD SKIRT

SRB-15 REDUCE MSA-L AND MSA-2 CURE TEMPERATURE

SRB-16 REWORK ICD'S TO ELIMINATE NON-ICD DATA AND RELAX TOLERANCES ON

. REMAINING ICD REQUIREMENTS (CONTINUED ON %02.89)
R R R R M E R R F R R S 048
10: ¢ 9e2.e®» Issue(s) REQUIREMENTS :

Issue(s} cont.: :

Issue Sgurce: <LUCAS LTR TD H@ ) 5/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC Y

Location: KSC >

Orb,No/Mission:  (BENERIC )

LR AL IRt T LI

Hardware/Software: ¢SRR >

e ———————— e !

Reference Data:  N/A PROGRAM REQ REDUCTION REVIEW--SRB TEAM

————— e e 2

Description:
RRR ND. TITLE (CONTINUED FROM 921,80}

SRB-17 REDUCE DATA REQUIREMENTS CURRENTLY INCLLDED IN ACCEPTANCE DATA PACKAGES
SRB-18 REDUCE DATA PACKAGE REQUIREMENTS BASED ON HARDNARE CRITICALITY

SRB-19 REDUCE REGUIREMENTS FOR MRINTENANCE MANUALS

SRB-28 DELETE REQUIREMENTS FOR TC TO SUPPORT MSFC PROBLEM ASSESSMENT CENTER
SRB-2! REDUCE REQUIREMENTS FOR DCAS-USBI DUAL INSFECTIONS

SRB-22 ELININATE CUSTOMIZED SOURCE INSPECTION PLAN ON HARDWARE DTHER THEN

. CRITICALITY 1.

SRB-23 OPTIMIZE AND MINIMIZE THE MIP'S IN MANUSACTUTING 0PS

. {CONTINUED ON 983.20)
R R R R R R R HH R R R R R BB S R 6
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ID: < 963.08} Issue(s}s REQUIREMENTS
lssuels) cont.: : :
lssue Source: (LUCAS LTR TO HE > 5/13/82 “OPERATIONS EFFECTIVENESS®
Ogeration:  <BENERIC ¥

Location: K€ 2

Orb.No/Mission:  ¢BENERIC )

Hardware/Seftware: (SR ?

Reference Data: N/R PROGRAM RER REDUCTION REVIEW--SRB TEAM

Description:

RRR NO. TITLE {CONTINUED FROM 982.2@)

SRB-24 ELININATE OPRC OR MAKE IT A CLASS 11 DOCUNENT FOR PLANNING PURPOSES
ONLY.

SRB-25 SCRUB CIL REQUIREMENT

SRB-26 REDUCE INSPECTION REQUIREMENTS FOR SRM CASE LINING

SRB-27 REDUCE NDT WELD REQUIREMENTS FOR CRITICAL WELD WITH FACTOR SAFETY 0.
SRB-2B DELETE REQUIREMENTS FOR NMSFC-SPEC-445 CONCERNING ADHESIVE MIX ON THE

. MANUFACTURING LINE

. (CONTINUED ON 904.08)
FEEEEE R ERE R H R R R R R R R E R R H A R R H R R E R R HE R R R R R R
ID: < 904.007 Issuels): REQUIREMENTS H
Issue(s) cont,: H :
1ssue Source: (LUCAS LTR TO H@ > S/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  <GENERIC >

Location: {KS€C »

Orb.No/Mission:  (BENERIC )

Hardware/Software: (SRB )

Reference Data: N/A PROGRAM RER REDUCTION REVIEW--SRB TEAN
Description:

RRR NO. TITLE (CONTINUED FROM 9@3.020)
SRE-29 ELIMINATE THE NEED FOR REGUIREMENT FOR PERIODIC PROOF LOAD WHEN THE

. PROGF .LOAD EYPIRATION DATE OCCURS WHILE THE 6SE 1S INSTALLED ON FLIGHT
. HARDWARE. ONCE THE BSE 1S REMOVED FROM THE FLIGHT HARDWARE, ALL

. REQUIREMENTS ARE REINSTATED.

SRE-3 REDUCE THE REQUIREMENTS TO BENCH TEST FLIGHT HARDWARE AT KSC
SRE-31 ELIMINATE REQUIREMENT TO USE LPS, HIMS & SRE SIMULATOR AND REPLACE
. WITH A PROCESSOR TO DRIVE AUXS

5RB-32 ELIMINATE HELIUM LEAK CHECK OF TVC HYDRAULIL SYSTEM

SRE-I3 ELIMINATE BSM ALIGNMENT CHECKS (CONTINUED ON 905,08}
FEEEFEREEEE AR R R R R E R R R R AR R E R R E R P R R E HE HE R R 44
1D: < 985.00) Issue(s): REQUIREMENTS :

Issuels) cont.: : :

1ssue Source: (LUCAS LTR TO H@ > 5/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC )

Location: KsC >
Orb.No/Mission:  <BENERIC )

Hardware/Software: <SR >

Reference Data: N/A PROBRAM RER REDUCTION REVIEW--SRB TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 904.02)

SRB-34 REVIEW/REDUCE CRITICAL DIMENSION CHECK GAUGE REQUIREMENTS AND
PROCEDURES AND CONSIDER REPLACEMENT WITH OPTICAL ALIGNMENT CHECKS WITH

. KNOWN CENTER, PLANE, AND BENCH MARKS

SRE-35 REDUCE TESTING REQUIREMENTS FGR RATE GYRD

S5RB-34 DELETE REQUIREMENT FOR SRB LRU COMPONENT PARTS LIST

SRE-37 DELETE REQUIREMENT FOR DOCUMENTATION LIST

SRE-38 CHANGE MARKING REQUIREMENTS FOR SHIPMENT FROM WMIL-5TD-129 TO

. FED.ETD. 123,

SKE-35 DELETE REQUIREMENT FOR NHB 4008.1C {CONTINUED OK 90¢.00!

FEEEREREREE R R R R R R R R R R R R R R R R R R R
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ID: < 906,89 Issuels): REQUIREMENTS :

Issue(s) cont.: : :

Issue Source: (LUCAS LTR TO HB ) 3/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  {GENERIC >

Location: KSC >
Orb.No/Mission:  (BENERIC >

Hardware/Software:(SRB )

Reference Data: N/A PROGRAM RER REDUCTION REVIEW--SRE TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 9@5.882)

SRB-48 DESIEN REQUIREMENTS FOR RAIL TRANSPORTATION EQUIPMENT SHOULD BE
. CONSISTENT WITH RAIL TRANSPORTATION INDUSTRY REGUIREMENTS
SRB-41 MODIFY SRB HANDLING RINGS

SRB-42 DELETE REQUIREMENT TO REPLACE SRB TIPS’

SRB-43 DELETE PRESSURE TEST OF SRB SEGMENT °0* RINGS

SRE-44 DELETE PRESSURE TEST OF NSI SEALS FOR SAFE AND ARM DEVICES
SRB-45 LOAD SRB TVC FUEL AFTER HOT FIRE

R R R R A R R R R R R R R R R R R R R R R HE R R R R LR R R RS R R HEREE
1D < 910.8@ Issue(s): REBUIREMENTS :

Issue(s) cont,: : :

Issue Source: (LUCAS LTR TO H@ » 3/13/82 “"OPERATIONS EFFECTIVENESS®
Operation:  GENERIC b

Location: (K8C

Orb.No/Mission:  ¢BENERIC }

Hardware/Software:<SRB )

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--ET TEAM
Description:

RRR NO. TITLE

ET-1  REDUCE OR DELETE ET SLOSH BAFFLES

ET-2  DELETE REQUIREMENTS FOR £T LOX TANK

ET-3  DELETE REQUIREMENTS FOR LH2 TANK SCREEN OR REDUCE LH2 TANK CLEANING

. REQUIREMENTS

ET-4 REQUIRE REDESIGN OF MAIN PROPULSION PRESSURIZATION SYSTEM TO REDUCE THE
. THE NUMBER OF CRITICAL FAILURE MODES

ET-5 ELIMINATE AND/OR SIMPLIIFY REQUIREMENT FOR RANGE SAFETY SYSTEM ON ET
ET-4  DECREASE SLA

. (CONTINUED DN 911.08!
MM H PR R R R R R R R R R R R E L R E R R R 004
10 (9.8 Issuefs): REBUIREMENTS :

Issue(s) cont.: H :

Issue Source: <LUCAS LTR TD H@ > 5/13/82 “OPERATIONS EFFECTIVENESS®
Operation:  {BENERIC Y

Location: (K8  »

Orb.No/Mission:  (GENERIC >

Hardware/Software: (SRB Y

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--ET TEAM
Description:

RRR ND. TITLE (CONTINUED FROM 918.89)
ET-7  REDEFING TUMBLE REQUIREMENTS TO ALLOW FOR DELETION OR SIMPLIFICATION OF
. TUMBLE SYSTEM

ET-8  DELETE/MINIMIZE THE REBUIREMENT FOR THE ET LEVEL SENSORS AND ULLAGE

. TEMP SENSCRS

ET-9  ELIMINATE REQUIREMENT FOR SCFI FROM LOX TANK AFT DOME

€T-18 RELOCATE LO2 ECO SENSORS TO ORBITER

ET-11 RELOCATE {HZ ECD SENSORS TO ORBITER, OR ESTABLISH OTHER

. SENSOR/METHDDOLOGY FOR ENGINE SHUTODOUN

. {CONTINUED ON 912.80)
SRR I F R R R R R R E R F R R R R R R R R R R
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10: < 912.80) lssue(s!: REBUIREMENTS H

1ssue(s) cont.: : H

lssue Source: (LUCAS LTR TO HE 5/13/82 "OPERATIONS EFFECTIVENESS®
Operaticn:  {BENERIC >

Location: (KL >

Orb.No/Mission:  ¢(BENERIC 7

Hardware/Software:<SRE )

Reference Data: N/& PROGRAM REQ REDUCTION REVIEW--ET TEAM
Description:

RRR ND. TITLE {CONTINUED FROM 911.90)

ET-12 ELIMINATE/REDUCE DD258/ACP AND MANUFACTURING PAPER REQUIREMENTS

£7-13 DELETE THE REQUIREMENT T0 SHIP ET PRESSURTZED WITH N2 AND SUBSTITUTE

. MISSILE GRADE AIR

ET-12 REDUCE REBUIREMENTS FOR THE NUMBER OF LH2 ECO SENSORS.REASSESS CRITIC'LY
ET-13 REGUIRE BLOCK UPDATES TO HAZARD ANALYSIS AND FMEA (ET COST REDUCTION)
ET-14 INVESTIGATE USE OF LOCKING MEANS OTHER THAT LOCK WIRE

E7-15 REDUCE ICE/FROST REQUIREMENTS AND ELIMINATE ET STRUCTURAL HEATERS

ET-16 ELIMINATE/REDUCE REDUNDANT TESTING - VENDOR VS MAF COMPONENT

. VERIFICATION AND MAF VS. KSC ET CHECKOUT (CONTINUED ON 913.80)

10: < 913.880 lssuets): REQUIREMENTS :

Issue{s) cont.: : H

Issue Source: <LUCAS LTR TO HE > 5/13/82 "OPERATIONS EFFECTIVENESS®
QOperation: {GENERIC b,

Location: KSC >

Orb.No/Mission:  {BENERIC )

Hardware/Software: (SRE

P LR g

~r

Reterence Data: N/A PROGRAM RED REDUCTION REVIEW--ET TEAM

Description:

RRR NO. TITLE (CONTINUED FROM 912.08)

ET-17 RELOCATE: HELIUM INJECT TO OREITER AND HELIUM INJECT TO ET/ORB
DISCONNELT

ET-18 DELETE PAL RAMPS REQUIREMENTS

E7-19 MODIFY REQUIREMENT FOR BIFOD FIT CHECK

ET-2@ ASSIGN MRB ACTION BACK TO VENDOR ON SELECTED HARDWARE

E7-21 DELETE LHZ RECIRCULATION - KOVE RECIRC PUMPS TO FACILITY AND SIMPLIFY

. ET/ORE INTERFACE (DELETES 4° DISCONNECT & RECIRC. LINE

ET-22 ET H2 TANK PRESSURIZATION WITH HELIU® IN CHECKDUT CELL - SWITCH

. CHECKOUT 6AS FRORM HELIUM TO N2
litillillili!ililii{lili&ilil!l{iiiii{l{lll{iil{{{illll!lifiiiilill{il{*lillii!
1 ( 920.e) lssug(s): REQUIREMENTS :

Issuels) cont.: : :

Issue Source: <LUCAS LTR TO HQ > 5/13/82 "OPERATIONS EFFECTIVENESS®
Operation: {GENERIC ?

Location: (KSC >

Orb.No/Mission:  (BENERIC )]

Hardware/Software:<SRB >

Reference Data: N/A PROSRAM RER REDUCTION REVIEW--OV TEAM
Descriptiaon:

RRR ND. TITLE

0V-1 ELIMINATE DEPLOYABLE RADIATORS

Ov-2 ELIMINATE AMMONIA BOILER AND/OR WATER SPRAY BOILER

Ov-3 REDUCE REVIENS REQUIREMENTS AT VENDORS

Ov-4 ELIMINATE NDSE WHEEL STEERING

0y-5 REMOVE OR MODIFY FORWARD RCS MODULE

0v-5 DELETE FORWARD RCS QUANTITY BAUGING SYSTEM

gv-7 D0 NOT UPGRADE WMU, INCKEASE MEWORY IN 10P OR IMPLEMENT QUAD DENSITY IN
. 6FS

OV-§ IWPLEMENT PASS RESTART AND DELETE EPS. {CONTINUED ON 921.80)
}{-liii}i*i*iiiiﬂ'iﬂ'ﬂ'i'i'HNH'Hiiliﬂ'li‘l{ﬂ'iiiililiiiiiiii*lilil{liiiiiiiiﬂiﬂ»l{

135



ID: < 921,00} Issue(s): REQUIREMENTS

Issue{s} cont.:

Issue Source: <LUCAS LTR TO HQ ) 5/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  (BENERIC ]
Location: (K5€C

—

Orb.No/Mission:  <GENERIC M

e ———

Hardware/Software: (SRE )

Reference Data: N/A PROSRAN RE@ REDUCTION REVIEN--QV TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 929.08)
OV-8  DELETE RADAR ALTINETER

OV-19 RERSSESS ORBITER VEHICLE WEIEHT SAVERS FOR COST EFECTIVENESS

OV-11 REASSESS REQUIREMENTS FOR PERFORMING “OFF-LIMITS® LOADS ANALYSIS
OV-12 REASSESS 5.4 LOADS 1SSUES

OV-13  DEFINE OFT LDADS RESULTS AS THE BASELINE CONDITION

OvV-14 DO NDT REQUIRE EXTENDED CAPABILITY/LINITS DEMONSTRATION,CERTIFICATION.
. OR ANALYSIS

O0V-15 REDUCE SINK RATE REDUIREMENTS FROM 9.4 FPS TC 5.8 FPS

OV-16 DELETE DOCKING MODULE {CONTINUED ON 922.20)
lfi!lilliii{lll{}{!{ll!!liiililililfi&iill{i(i!flfiiliiill!f!*!!ii}fiifilflilll
ID: ¢ 922.8% Issueis): REQUIREMENTS H

Issuels) cont.: :

Issue Source: <LUCAS LTR T0 HG © 3/13/82 “OPERATIONS EFFECTIVENESS*

e,

Operation:  {BENERIC }
Location: KSC >

—e

Orb.No/Missipn:  ¢BENERIC )
Hardware/Software: (SRB 7

Reference Data: N/ PROGRAM REQ REDUCTION REVIEN--OV TEAM
Description:

RRR NO. TITLE {CONTINUED FROM 921.BR)
OV-17 DELETE OUTSIDE AIRLOCK

0V-18  ELIMINATE Ku-BAND RENDEZVOUS RADAR

OV-19 DELETE COM-SEC FROM Ov-182 AND 0V-299

OV-28 REASSESS SUBSYSTEM REQUIREMENTS FOR INSIDE AIRLOCK

0V-21 REASSESS TUNNEL ADAPTER SUB-SYSTEM REQUIREMENTS

0v-22 DELETE MADS AND MINIMIZE DF] TURNDVER T0 DF1

0V-23  REASSESS THE EXTENT AND DURATION OF THE OEX PROGRAM

0V-24 REASSESS TO REQUIREMENTS FOR ACTUATOR SEAL BURN-IN

0V-25 ELIMINATE WING VENT RELIEF DOOR (CONTINUED ON 922.00)
l{i{lliiliiil{fl}{lililfili{!{liifliiiiiiillilIi!iifl{lifiillliiiil!!!{{l{{iiil
1D: < 923.00) Issue(sl: REQUIREMENTS !
Issue(s) cont,: : :

Issue Source: <LUCAS LTR TD WD > 3/13/82 “OPERATIONS EFFECTIVENESS®

e et 2!

Operation:  ¢BENERIC )
Location: kSC >

Orb.No/Mission:  ¢BENERIC }
Hardware/Software: (SRE )
Reference Data: N/ PROSRAM REQ REDUCTION REVIEW--OV TEAN

Description:
RRR NO. TITLE (CONTINUED FRON 922.P8)

0V-26 USE PRESENT/REWORKED MLG COMPONENTS AS SPARES FOR NEW LIGHTMEIGHT UNITS
OV-27 REASSESS DV-192 MAXI-MOD ITEMS

0V-28  ACCOMMODATE OMS KIT ONLY ON ONE VERICLE

OV-3B  UPGRADE THE INERTIAL MEASURING UNIT

0v-31 REASSESS THE CG ENVELOPE [SSUE

Ov-32 USE SINGLE DOCKING MODULE QUAL/DYNAMIC TESTING TEST ARTICLE

Qv-33 REDUCE NUMBER OF PRINARY GPC’S

Ov-34 NO MODS. TO PAYLOAD SIGNAL PROCESSER

. (CONTINUED ON 924.88)
;&f;if}fﬁf:iii1{&{14;}}{&*}{¢i§&¢9ii|i|!f§ifi{f#i{a{ifl&!&}ffi&{i&iiifl{f{&i;fi
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1D: < 724,80 lssue(s): REQUIREMENTS
Issue(s) cont.: :

Issue Source: (LUCAS LTR TO HA > 5/13/82 "OPERATIONS EFFECTIVENESS®
Dperation:  <GENERIC b

Location: {KSC >

Orb.No/Mission:  (GENERIC ?

Hardware/Software:<SRE )

Reference Data: N/f PROGRAM REQ REDUCTION REVIEM--DV TEAM
Description:

RRR NG. TITLE (CONTINUED FROM 923.88)

OV-35 STANDARDIZE FLIGHT SOFTWARE AND DEFER RENDEZVOUS CAPABILITY

Ov-36 DELETE REQUIREMENT FOR POSTT-LANDING FREON AND AIR PURSES ON RUNNAY
Ov-37 REDUCE ORBITER TROUBLESHOOTING PROCEDURE PREPARATION AND IMPLEMENTATION
. IN THE DPF

Ov-38 DELETE THE ORBITER ECS PURGE DURING ROLLOUT FROM THE VAB TO THE PAD
0Y-39 DELETE THE OMS POD HOT AIR PURGE DURING THE ORBITER OPERATIONS ON PAD

liHll‘lii!lliiiiiiil'l{l{'l!‘lﬂlH'l"l'l'{l'iillﬂllii{l{'Ill'llll!{{'l'{llIﬁ!flfl’l‘lf!ii*l‘il’il

ID: < 9%0.8® Issue{s): REGUIREMENTS :

Issue(s) cont.: : H

Issue Source: <LUCAS LTR TO HE > £/13/82 "DPERATIONS EFFECTIVENESS®
Operation:  (BEMNERIC )

Location: {KSC >

Orb.No/Mission:  (GENERIC )

Hardware/Software:<SRB ?

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--LL TEAK
Description:

RRR NO. TITLE

LL-1 DELETE REQUIREMENT FOR SPECIFIC FILL RATES

LL-2 DELETE MAINTAINABILITY VERIFICATION

LL-3 DELETE PGHM/ORBITER INTERFACE LINK (GSE MODEL EW78-0551)

LL-4 DELETE REGUIREMENT TO OPERATE SECONDARY S78-588 UNIT IN *BYPASS" MODE
LL-5 CHECKGUT REDUCTION AND SIMPLIFICATION TO *ONE ALL-UP TEST"

LL-¢ DELETE REGUIREMENT FOR FAST CRYD LOADING

LL-7 DELETE PLR/CDk REGUIREMENTS FOR SPECIFIC TYPE 111 BSE

LL-B DELETE PERICDIC PRODF TEST OF HANDLING/TRANSPORT EQUIPMENT

LL-9 DELETE 13 HOUR REBUIREMENT FOR HYPERGOLICS LOAD (CONTINUED ON 931.88)
T PP R T TR T T P R RPN UL RPN TSI SIS TRTR 2T S2 R R 2128 2222 a2 2z 2ol ol it

1 < 93t.e% Issue(s): REBUIREMENTS :

Issue(s) cont.: : :

lssue Source: <LUCAS LTR TD HA > 5/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  {GENERIC )

Location: {KSC
Orb.No/Mission: ¢GENERIC )

Hardware/Software: (5RB b

Reference Data: K/A PROGRAM REQ REDUCTION REVIEW--LL TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 930.99)

LL-12 RELAX QUAL. TEST REQUIREMENTS FOR GROUND FILTER

LL-11 DELETE USE OF GPF AND OMCF ON REGULARLY SCHEDULED BASIS

LL-12 REQUIRE XSC TO LOG ACTUAL TIMES SPENT ON OMWI‘S IN EACH FACILITY

LL-13 REDUCE MANNING OF CONTINGENCY ABORT SITES

LL-14 REDUCE NUMBER QF CONTINBENCY LANDING SITES

(L-15 THE NOISTURE CONTENT REQUIREMENT FOR ECS AIR AT KSC VARIES @ FROM

. 29 GRAINS/LB. TO 39 GRAING/LB. DEPENDING ON THE FACILITY. STANDARDIZE
ALL THE REQUIREMENTS T0 52 GRAINS/LE. FOR ORBITER ECS SUPPORT.

. {CONTINUED ON 932.08)
FEEHEERREERE R R LR R R A LR R R R R P R R R
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Issuels) cont,: : :
Issue Source: <LUCAS LTR 7O HQ » 3/713/82 *OPERATIONS EFFECTIVENESS®
Operation:  (BENERIC >

Location: {K8C >
Orb,No/Missions  <BENERIC ?

ID: < 932.00: Issuel(s}: REQUIREMENTS :

Hardware/Software:(SRB }

Reference Data: N/A PROGRAM RER REDUCTION REVIEW--LL TEAM
Descriptian:

RRR NO. TITLE (CONTINUED FROM 931.8@)

LL-16 DELETE CALIBRATION OF ALL NON-LAUNCH CRITICAL INGTRUMENTS, EXCEPT FOR
. INITIAL INSTALLATION AND WHEN FAILURE IS SUSPECTED

LL-17 YEARLY BENCH TEST OF RELIEF VALVE SETTINGS. REDUCE REQUIREMENT TO

. SEMI-ANNUALLY OR WHEN DEERADATION IS SUSPECTED

LL-18 SAMPLING OF PROPELLANTS/BASSES FOR PURITY. REDUCE SAMPLE POINTS AND

' FREQUENCY OF SAMPLING

LL-19 REQUIRE CONTRACTORS 7O ACCEPT 6SE VEST CERTIFICATIONS DONE BY OTHERS

. {CONTINUED OK 93I.88)
SHERRE SRR R AR R R HE R HEE R R P H R R HE R H R H L H M R R R R R 1
D ¢ 933.80) Issuels): REQUIREMENTS :

1ssuels) cont.: H H

Issue Source: <LUCAS LTR 7O HQ > 9/13/82 "OPERATIONS EFFECTIVENESS®
QOperation:  <GENERIC ¥

Location: {KSC >
Orb.No/Mission: <GENERIC >

Hardware/Software: (SRB b

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--LL TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 932.99)

LL-20 VYEARLY PROOF TEST OF FLEX HOSES. REGUIRE PROGF TEST ONLY IF PHYSICAL

. DAMAGES OR CORROSION EVIDENT, AND DELETE YEARLY TEST

LL-21 “CLEAN* ACCESS TO ORBITER - PROVIDE ALTERNATIVE METHOD. SAVINGS IS

. DIFFERENCE BETWEEN EXISTING CLEAN ACCESS TO ORBITER IN HB-3

. AND DD-MED-BI PROPCSAL FOR HB-1

LL-22 ELIMINATE IN TRANSIT COOLING OF THE WLP

LL-23 ELIMINATE POST LAUNCH SS WATER FLOW AFTER SYSTEM CONFIGURATION IS

. STABILIZED

. (CONTINUED ON 934.00)
SEREREE AR REEE RN PR R R R AR R R R R R R R M R R H L MR R R R R R R 1
10: < 934.e@ Issue(s): REQUIREMENTS H
Issuels) cont.: : :
Issue Source: <LUCAS LTR 7D HQ@ » $/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  {BENERIL )

Location: {KSC

Orb.No/Mission:  <BENERIC )

Hardware/Software:<SRB )

Reference Data: N/A PROGRAM RER REDUCTIDON REVIEW--LL TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 933.80)

LL-24 ELINMINATE LPGN2Z STANDBY FOR WYPER AND PRSD SERVICING

LL-25 REDUCE MANNING OF LCC FIREX CONSOLE 7D ONLY PERIODS WHEN PAD IS CLEARED

. PRESENTLY REQUIRED ANY TIME THERE ARE RESIDUALS ON THE ORBITER

LL-26 REDUCE PNEUMATICS SAMPLING REGUIREMENTS

LL-27 PERFORM MODIFICATIOM TQ OVERPRESSURE PIPING TD ELIMINATE J-PIPES

LL-28 MACHINING AND WELDING SPECIFICATIONS- IT 1S RECOMMENDED THRT A REVIEW

. OF THE MANUFACTURING/FABRICATING TOLERANCES BE CONDUCTED BY THE DESIGN
ORGANIZATIONS WITH EMWPHASIS ON REDUCING AND STANDARDIZING REQUIREMENTS

LL-29 ELIMINATE NEED FOR PAD SEARCHLIGHTS
HH R R R R R R R R R R R R R
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10: ¢ 94R.00 Issue(s): REQUIREMENTS

Issueis} cont.: : :
lssue Source: (LUCAS LTR TO WA > S/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC >

Locations {K8€ >

Orb.No/Mission:  (BENERIC )

Hardware/Software: (SRE y

Reference Data: N/A& PROGRAM RE@ REDUCTION REVIEW--S1 TEAM
Description:

RRR NO. TITLE

SI-1 AS-BUILY CAPABILITY VS, SPECIFIED REQUIREMENTS

§1-2 DELETE OR REDUCE LIGHTNING PROTECTION CAPABILITY

SI-3 REVIEW ALL JSC 8770@, VOL. X, REBUIREMENTS WITH 5 OR MORE

. DEVIATIONS/MAIVERS

SI-4 ELIMINATE DUPLILATION OF ENGINEERING AND DEVELOPMENT LAB FACILITIES
SI-5 REASSESS 188 MISSION REQUIREMENT AND [T5 APPLICATION

SI-4 REASSESS FLIGHT DATA REDUCTION REQUIREMENTS AND IMPLEMENTATION

SI-7 ELIMINATE LIGHTWEIGHT SSME HEAT SHIELD

§1-8 REASSESS CONSUMABLE CONTINGENCIES (CONTINUED ON 941,88
FHERFHE R R E R AR E R R R H R H R R L I A R M L H H
ID: < 941.p8> Issue(s): REQUIREMENTS :

Issuels) cont.: : :

Issue Source: <LUCAS LTR T0 H@ > S/13/82 *OPERATIONS EFFECTIVENESS"
Operation:  {BENERIC >

Location: {KSC >
Orh.No/Mission: <GENERIC b

Hardware/Software:<SRB >

Reference Data: N/ A PROGRAM REQ REDUCTION REVIEW--SI TEAM
Description:

RRR ND. TITLE {CONTINUED FROR 942.08)

SI-9 EXTEND CERTIFIED CAPABILITY BY MISSION EXPERIENCE

SI-19 DELETE DYNAMIC INTEGRATION TEST (DTI)

SI-11 RESOLVE CONFLICTING UNDERSTANDING OF CIL'S AND DMRSD'S

SI-12 DELETE SUPERFLUQUS TESTS OF SUBSYSTEMS DURING VAB AND PAD OPERATION
SI-13 REASSESS LAUNCH, HOLD, AND RECYCLE TIME REBUIREMENTS

S{-14 REDUCE AND SIMPLIFY CHECKOUT REBGUIREMENTS

SI-15 ELIMINATE REQUIREMENTS FOR PROVIDING DATA TD MATCOD SYSTEM

SI-16 RELAX OR ELIMINATE RECERTIFICATION OF PRESSURE SYSTEM/VESSELS

SI-17 ALL "CRITICAL WELD™ WILL BE INSPECTED ANNUALLY (CONTINUED ON 942.88)
SRR RN R R R R R R R SR R EF R R TR R R R T R H LR R R R E R E
10: ¢ pez.ee Issue(s): RERUIREMENTS :

Issuels) cont.: : :

lssue Source: <LUCAS LTR TO HE@ > $/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  {BENERIC }

Location: {Ks€ >

Orb.No/Mission: <BENERIC );

Hardware/Software: (SRB )

Reference Data: K/A PROGRAM REQ@ REDUCTION REVIEW--SI TEAM
Description:

RRR NO. TITLE {CONTINUED FROM 941.28)

SI-18 THE REQUIRENENT FOR OF1 TESTING BEYOND THE BASELINED DELETION AFTER
§75-4, DELETE OR SUBSTANTIALLY REDUCE THE EXTENDED DFI REQUIREMENT

R R R R R R R R R A R R R R R R R R R R R R I R R R E R R EH R R R R R R R R R R 84
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ID: ¢ 958.08) Issuele): REBUIREMENTS :

lssue(s] cont.: : :
Issue Source: <LUCAS LTR 7D H@ > S/13/82 *OPERATIONS EFFECTIVENESS®

Ogeration:  (GENERIC >

Location: KSC >

Orb,No/Mission:  (BENERIC >

Hardware/Software: (5RD b

Reference Data: N/R PROGRAM REQ REDUCTION REVIEW--FO TEAM
Description:

RRR NO. TITLE

FO-1 REDUCE OR DELETE 4-DAY ON-ORBIT CONTINGENCY STAY TIME

F0-2 DELETE RANGE SAFETY SYSTEM FROM ET OR TOTALLY

F0-3 SHAPE TRAJECTORIES FOR NOMINAL AND ACCEPT ABORT BAPS

FO-4 DELETE ORBITER CABIN SMOKE DETECTOR

F0-5 REDUCE ORBITER SHIRT SLEEVE ENVIRONMENT BACKUP DEVICES

FO-4 DELETE ONE CABIN REPRESSURIZATION REQUIREMENT

FO-7 DELETE REQUIREMENT FOR FIRE SUPPRESSION IN CREW CABIN

FO-8 REDUCE FLIGHT CREW DEBRIEFING AND REPORTING

FO-9 DELETE TRAVEL FOR SHUTTLE PROG/PROJ DEBRIEFING (CONTINUED ON 951.28)
HEHEE R R HE R R R E R H HE R L E R R R R HE R A H R

10: < 95t.000 Issueis): RERUIREMENTS :

Issuels) cont,: : :

1ssue Source: <LUCAS LTR TD H@ > 3/13/82 “OPERATIONS EFFECTIVENESS®
Operation: <GENERIC y

Locatign: {KSC >
Orb.No/Mission: (BENERIC »

Hardware/Software:{5RE )

Reference Data: N/R PROGRAM REQ REDUCTION REVIEW--FO TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 950.08)

FO-12 REVISE CREW COMPARTMENT ATMOSPHERE REQUIREMENTS

FO-11 REDUCE REQUIREMENTS FROM THREE 2-MAN EVA'S TD TWO 2-MAN EVA'S

F0-12 DELETE THE REQUIREMENT FOR ON-BOARD PHOTOGRAPHIC STATIONS

FO-13 REQUIREMENTS FOR SIZING FLIGHT VEHICLE CREW ACCOMMODATIONS 7O REFLECT
. HARDWARE DESIEN

FO-14 DELETE REFERENCE TO MISSIONS 1-4

FO-15 DELETE RERUIREMENT FOR RESCUE OPERATIONS

FO-16 CREW ACCOMMODATIONS - REASSESS EMERGENCY SYSTEMS REQUIREMENTS

. (CONTINUED ON 952.88)
R P H T R R R R R

1D: < 992.4® Jssue{s): RERQUIREMENTS :

Issue(s} cont.: : :

Issue Sopurce: (LUCAS LTR TQ HE > 5/13/82 "OPERATIONS EFFECTIVEMESS®
Operation:  (BENERIC ),

Location: KSC
Orb.No/Mission:  ¢BENERIC >

Hardware/Software: {SRB >

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--FD TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 951.00)

F0-17 DO NOT REDUCE CRBIN PRESSURE TO ELIMINATE PRE-BREATHING
FO-18 OPTINIZE CKREW SELECTION AND TRRINING

FO-19 REASSESS CREW PROVISIONING REQUIREMENTS

FO-28 REDUCE REAL TIME MISSION SUPPORY

FO-2! DELETE CROSS-RANGE REQUIREMENTS FOR Ov-182

FO-22 ELIMINATE PAYLOAD SPECIALIST STATIONS

FO-23 REASSESS REQUIREMENTS FOR FOURTH CREWMAN

FD-24 RERSSESS ATTITUDE HOLD REQUIREMENT

. (CONTINUED ON 953.08)
HERCEEEERE R R R R R R R R R R R R R R
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1b: ¢ 95%.e% Issue(s): REQUIREMENTS :
lssue(s) cont.: : H

lssue Source: {LUCAS LTR TO H@ » $/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC )

Location: KSC >

Orb.No/Mission:  (BENERIC >

Hardware/Sof tware:{SRB )

Reference Data: N/A PROGRAM REQ REDUCTIDN REVIEW--FO TEAM
Description:

RRR NO. TITLE (CONTINUED FROM 952.08)

FO-25 DELETE 24-HOUR TO LAUNCH CAPRBILITY

FO-26 DELETE 4-DAY LAUNCH FROM STANDBY

FO-27 DELETE REQUIREMENT FOR 183 DAY PAD STAY TIME

FO-28 ELIMINATE REQUIREMENT FOR 00D °C* BAND RADAR COVERABE

R HE IR R R R E R H R AR R R P R R R R R E R R E R R R R A H R R R R R R R R R R4S

10: < 960.90> Issue(g): REQUIREMENTS :

1ssue(s) cont,: : :

Issue Source: {LUCAS LTR T0 HB > 5/13/82 *OPERATIDNS EFFECTIVENESS"
Dperation:  <GENERIC >

Location: {KSC >

Orb.Nc/Mission: ¢GENERIC )}

Hardware/Software:<SRE }

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--PCI TEAM
Description:

RRR NO. TITLE

PC1-1 DELETE L-8 1/2 HOUR ACCESS TO PAYLOAD THROUGH PAYLOAD DOORS

PCI-2 DELETE PAYLOAD CONDITIONING CONTROL BSE USE ON RUNWRY

PC1-3 DELETE JSC 87788, VOL.X, PAYLOAD CHANGEDUT REGUIREMENTS

FER R R R R R E L R R R R R R R R TR H R R R R R R R R R L R R R L R R R H R R R R R R I

10: < 970.Q0: Issug(s): REQUIREMENTS :

Issue(s) cont.: : :

lssue Source: {LUCAS LTR TO HE > $/13/82 "OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC )

Location: (KS€C >

Orb.No/Mission:  ¢GENERIC )

Hardware/Software: (SRB M

Reference Data: N/A PROBRAM RER REDUCTION REVIEW--MI TEAM
Description:

RRR NO. TITLE

MI-{ REDUCE NUMBER AT PROGRAM REVIENS

MI-2 TELECONFERENCE ALL PROGRAM REVIEWS EXCEPT FOR FRR'S AND L-2 DAY REVIEWS
Mi-3 STREAMLINE PRCE PROCESS

R R R R R R R R R R R S R R R R A R R E R R R R R R R R R R R R R R R 14 E
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1D: ¢ 980.2% Issue(s): REQUIREMENTS
lssue{s] cont.: :

Issue Source: (LUCAS LTR TO HQ » 5/13/82 *OPERATIONS EFFECTIVENESS®
Operation:  <BENERIC b

Lacation: LCCT

Orb.No/Mission:  <BENERIC ?

Hardware/Software:(SRB )

Reference Data: N/A PROGRAM REQ REDUCTION REVIEW--SRR TEAM
Description:

RRR NO. TITLE

SRG-1 RELAX SAFETY REQUIREMENTS IN VICINITY OF LDADED SRB SEGMENTS

FEEEHE R H R E R HE R R R R LR R E R HE R R R R R HE R R R L R H RS HE H R E R0
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1D: <1pee.ee’ Issuptc): CANNIBALIZATION : MAINTAINABILITY
Issuels) cont.: LOGISTICS/SPARES : H

Issue Source: <STS MT STOY (RD)? PHASE 111, MAY 38, 1986

Operation: {MAINTENANCE ¥

Location: KSC 7

Qrb,No/Mission: <6 )

Hardware/Software:<FCE 7 PROGRAM REF: STS

Reference Data: N/A

Description:

FCE SHOULD BE REFURBISHED AND MAINTAINED AT LAUNCH SITE 70 ASSURE AVAILABILITY
OF EQUIPMENT TO SUPPORT VEHICLE PROCESSING FLOW SCHEDULES.

FEEEREEEHEEE R PR R R R R R M R R R
10: <iesl.e® lssue{s}: LOGISTICS/BPARES H

lssue(s) cont.: : :

1ssue Source: <STS MT STDY (RIiZ PHASE 111, MAY 38, 1986

Operation:  (MAINTENANCE i

Locatien: kst v

Orb.No/Micsion: <8 i

Hardware/Software: {N/A ) PROSRAM REF: STS

e ————

Reterence Data: N/A

pA-R AR

Descriptiaon:
FUND AND MRINTAIN A SUITABLE SPARES PROGRAM FROM THE BEGINNING OF THE PROGRAM.

li}{{ili*ii*iiii!i}*i!fi’iliiill**{ililfl!}liiiilﬁillfliiffiliilflQ{iGIiliiflil
1D: <1002.88; lssuels): DESIGN CRITERIA + LOGISTICS/SPARES
lssuels) cont.: : H

Issue Source: <STS M7 STDY (RI PHASE 111, MAY 3B, 1986

Operation: {MAINTENANCE )

Location: (KSC >

Orb.No/Mission: <6 ?

Hardware/Softuare:<N/A } PROGRAM REF: 575

pR LI LA EUE RS ey

Reference Data: N/A

pALTIULLR S Ly

Description:
USE STANDARD INDUSTRY HARDWARE RATHER THAN UNIQUE HARDWARE. UNIQUE HARDWARE

LIMITS THE AVAILABILITY OF SPARES AND DRIVES UP THE COST.

lii{i{liii*{i**il{lfli*ii*iii*i*iiiil*l{iliili!i*il(lil*ii}iGilii{iiiiiiiii{iii
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10:  <18el.e@> Issue{s): DESIGN CRITERIA : ACCESSABILITY
Issue(s) cont.: : :

Issue Source: (STS MT STDY (RI)> PHASE III, MAY 3B, 1986

Cgeration: {MAINTENANCE b

Location: {K§C 7

Drb.No/Mission: <6 )
Hardware/Software: <N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:
ACCESSIBILITY NEEDS 7O BE STRESSED IN FUTURE LAUNCH PROGRAMS TO ENSURE

CAPABILITY FOR ON-ORBIT MAINTENANCE.

SEEE R LR R R A R R R R R R R R R R R R R R H R R R R R R R B R R HEH
1D ee4.an Issue(s): LOGISTICS/SPARES + MAINTAINABILITY
Issue(s) cont,: : :

Issue Source: <STS MT STDY (RI): PHASE 111, MAY 3B, 1986

Operation:  <REPLACEMENT/LRU »

Location: kSC

Orb.No/Mission: <6 )
Hardware/Software: (N/A ) PROBRAM REF: STS
Reference Data: N/A

Descriptian:
ESTABLISH A REALISTIC SPARES BUDGET AND SPARES LEVEL TD SUPPORT LRU MAINTENANCE

AS EARLY AS POSSIBLE.

A R R R R R R R R L R R R R R R R R R R R R R R L E R R R R R R R R F E 20145
ID: <1p@5.90> lssue(s): ACCESSABILITY : DESIBN CRITERIA
Issue(s} cont.: MAINTAINAEILITY :

lssue Source: <STS MT STDY (RI)) PHASE I1I, MAY 38, 198s

Operation:  <MAINTENANCE »

Locaticn: KSC >

Orb.No/Missicn: (G 3
Hardware/Sottware:<N/A 7 PROGRAM REF: STS

Reterence Data: N/&

Descrigtiar:
SYSTEMS RERUIRING FREQUENT BROUND DPERATIGNS SHOULD BE DESIGNED WITH EASE OF
MAINTENANCE IN MIND.

R R R R R R A R E R F R R R R R R R R S A R R R R R R H R R R R H 1 8
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I0: <(1084.R0: Issueis): MAINTAINABILITY + LOSISTICS/SPARES
lssuels) cont.: : :

Issue Source: ¢STS MT STDY (RI)» PHRSE 111, MAY 3B, 1986
Operation:  <MAINTENANCE )

Location: kSC >

Drb,No/Mission: <6 )

Hardware/Spttuare:<FCE ? PROBRAM REF: ST8

Reference Data: N/A

Description:

FLIGHT CREN EBUIPRENT (FCE} TURNARODUND MUST BE IMPROVED TO ACCOMODATE
ACCELERATED LAUNCH SCHEDULES.

FEERR R R R AR R R E LR R R A R R E R R R R R R R R T R E R R E R R R R R E RS

1D: <1897.40> Issue(s): DESIEN CRITERIA :
Issueis) cont,: : :
Issue Source: ¢STS M7 STDY (RI)) PHASE 111, MAY 32, 1986
Operation:  {TEST )

Location: (LEL >

Orb.No/Mission: <6 ),

Hardware/Scftware: (GDAL ? PROGRAM REF: STS

Reference Data: N/A

Description:

DEVELDP METHOD FOR CONSCLE OPERATOR T IDENTIFY WHICH VEHICLE/FACILITY HE IS
CONTROLLING. WITH FOUR ALMCST IDENTICAL FIRING ROOMS/CONSOLES, AN ALTCMATED
ELECTRONIC SIGN ON EACH MIGHT PREVENT DISASTER,

SRR R R R R R PSR R E R HE R R AR E R RN R M R R R R R R H R R R
10: {1ge8.2e> lssue(s): DESIGN CRITERIA H
Issue(s} cont,: : :
Issue Sgurce: <ST§ MT STDY (RI)D PHASE 111, MAY 3B, 1986
Operation:  (MAINTENANCE )

Location: {ORBITR>

Drb.No/Mission: <6 >

Hardware/Software: (PV&LD ) PROBRAM REF: 5TS

Reference Data: N/A

Description:

PROTECTIVE COVERS SHOULD BE PROVIDED FOR DUCTS IN HIGH TRAFFIC AREAS.

.

FHEE R R R R R R R S F IR R M R P R R R R R R R R R R R R R R R R R R R R R EE
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1D: {1e@9.pe’ Issue(s): DESIGN CRITERIA s MAINTAINABILITY
Issuels} cont.: ! :

Issue Source: ¢STS WT STDY (RI)D PHASE 111, MAY 38, 1986

Operation:  ¢ASSEMBLY );

Location: {DRBITR>

Ort.No/Mission: <6 )

Hardware/Software:<N/A ) PROGRAM REF: 575

Reference Data: N/A

Description:

DESIEN CREW COMPARTMENT PANELS SUCH THAT THEY CAN BE INDIVIDUALLY INSTALLED AND
RENOVED.

HEAEHE R R EH R R R R R R R R R R R R EE R M R R 1 R
10: (lo1g.ee> Issueis): FAULT DETECTION :

Issueis) cont.: H :
Issue Source: <(STS MT STDY (RD) PHASE 101, MAY 38, 1986

Operation: <TEST ¥

Location: kST >

Orb.No/Mission: <6 )

Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/R

Description:

FUTURE SYSTEMS SHOULD HAVE THE CAPABILITY OF BEING POMERED UP/DOWN
AUTOMATICALLY UNDER SOFTWARE CONTROL VERSUS COCKPIT/PANEL SWITCHES.

FEEERREEE R HEHE R H R R R R E R R R F LR R R R R R H R E R R R R R R S 4
1D: <181t.08 Issue(s): MAINTAINABILITY : DESIGN CRITERIA
Issue(s} cont.: : :
Issue Sgurce: (STS MT STDY (RL)> PHASE 111, MAY 38, 1986

Operation:  <MAINTENANCE >

Location: KsSC >

Orb.No/Missipn: <B b

Haraware/Sottware:<N/A ) PROEKAM REF: STS

Reference Data: N/&

Description:

EXTENSIVE DAMAGE OF FLIGHT HARDWARE WAS CAUSED BY LACK OF PROTECTIVE COVERS IN
AREAS THAT EXPERIENCED HEAVY PERSONNEL TRAFFIC. FROTECTION SHOULD BE PART OF
BASIC CESIGN,

FEEER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EE I
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1b: <itz.em Issua(s): MAINTAINABILITY + ACCESSABILITY
Issuels) cont.: : :

Issue Source: <STS MT STDY (RI) PHASE 111, MAY 38, 1986

Dperation: {REPLACEMENT/LRY >

Location: ks

Orb.No/Mission: <6 )

Hardware/Software: (N/A ? PROGKAM REF: S75

HULE 3.4 LR g

Reference [ata: N/R

Description:

CURRENTLY SOME LRU'S MUST BE REMOVED I ORDER T0 GAIN ACCESS TD SYSTEM LRU‘S
FOR BOTH INSPECTION AND MAINTENANCE. THIS SHOULD BE AVOIDED AS RETEST IS
THEN REQUIRED.

l!!l!{il}lQillliiiiliiiili:::::::::::::::::::::::::%:::::::::::::::!:::::::%%%%
1D: <1913.e@> Issuels): COMMONALITY : DESIGN CRITERIA
1ssuefs) cont.: H :

lssue Source: ¢STS MT STOY (RI)? PHASE 111, MAY 38, 1986

Operation: (AGSEMBLY 3

Location: {KsC 7

Orb.No/Mission: (B i

Hardware/Softaare: (N/4 ) PROGRAM REF: STS

Reference Data: R/&

Description:

AVD1D UNIQUE DESIGNS 10 FACILITATE INTERCHANGEABILITY. LONGERON BRIDGES COULD
HAVE BEEN DESIGNED WITH BOLT ON END PLATES TO COMPENSATE FOR VARYING WIDTHS.

ii!l‘iiiiiii*iiliill!iI{lil!{*lilil&i!i**{{iliit!{liil!lIii&*liilli!i*i&l&*ii&i
JOFRRSU LN | lssuefls): COMMONALITY !
lssue(s) cont.: : :
lssue Source: <575 MT STDY (RID? PHASE 111, MAY 38, 1986

Operation: {hGSEMBLY ),

Location: kSt »

Orb,Na/Mission: <B b

Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/
Description:
ENFORCE COMMON INTERFACE NATING HARDWARE AND INTERFACES COMMON TO ALL PAYLDADS,

l}*{!iﬂ'l{'}{lilliiiiiii{ l'*i*i*iii**il!H‘l’!‘l&i*{i}!!*l{ii{’lii!li!l‘li*liilll‘ilf}
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10:  <1815.80) Issue(si: ACCESSABILITY :
Issue(s) cont,: : :
Issue_Source: <STS MT STDY (RI)> PHASE 111, MAY 32, 1984
Operation:  (REPLACEMENT/LRU >

Location: KSC >

L L

Orb.No/Missicn: <G )

Hardware/Softuare:{N/8 > PROGRAM REF: 5TS

Reference Data: N/A

Description:

ACCESSIBILITY OF LRU'S SHOULD BE A PRIME CONSIDERATION AS WELL AS EASE OF
REMOVAL AND REPLACEMENT

Qilfliililifill!ilil!Qlilfl{iii{liliiliif!*flilfli*!i*lfilliilflli!i}i}{iiiflii

I0: <1e1s.e8) Issug(g): COMMONALITY s DESIBN CRITERIA
Issue(s) cont,: H

Issue Source: ¢STS MT STDY (RI)) PHASE 111, MAY 38, 1986
Operation:  <MAINTENANCE >
Location: {KSC

.

Orb.No/Mission: <¢B )

Hardware/Software: (N/A b PROBRAM REF: 5TS
Reference Data: N/A

Description:

DESIEN FOR COMMON FITTINGS, FASTENERS AND TOOLS.

lfii}ilfl{l!lii{llilli!!il!!ii!i}iiililiiiii}iiillliiifiii!f!ilifllili’ilf!{l{l
I a@z.ae Issue(s): ACCESSABILITY i

Issue(s) cont,: : :
Issue Source: <STS NT STDY (RI)) PHASE 111, MAY 3@, 1986
Operatiaon:  (MAINTENANCE >

Location: {CRBITR>

Orb.No/Mission: (5 b

Hardware/Software: (PYLD y PROBRAM REF: SIS

Reference Data: N/&

Description:
PRESENT COOLINS SYSTEM HINDERS THE REMOVAL AND REPLACEMENT OF LRU'S/SRU'S.
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10: (1918.28) lssue(s): DESIEN :
Issuels) cont.: : :
Issue Source: (STS MT STDY (RIM) PHASE 111, MAY 38, 1986
Operation: (REPAIR );

Location: (ORBITR>

Orb.No/Mission: <6 )
Hardware/Softwares(PYiD ¥ PROGRAM REF: STS

Reference Data: N/&

Description:
£ STRENBTHENED DUCT MATERIAL SHOULD BE SOUEHT.

l{lil!ifliiii{!i!ilill!*iliiiiiii*i{}{iilili!lliiiiii*lilliiiiiiii}iiiiiIiiiIil

10: <1028.89 lssuels): DESIGN CRITERIA :
Issue{s) cont.: : :
Issue Source: {STS MT STDY (RIV PHASE 111, mAY 38, 1986
Operation: (TEST ¥

Location: {KSC >

Orb.No/Mission: <6 >

Hardware/Softwares(N/A b PROBRAM REF: STS

pLLE LIRSS

Reference Data: N/A

Description:
DESIGN EACH SYSTEMS READOUT AND DISPLAYS IN A SINBLE AREA FOR USER COMFORT AND
AVOIDANCE OF THE ARTHRITIC NECK SYNDROME.

i!il}{i!iiilliifliiilii&iilllil!i{i{ilIiiiGilli{*iiiifi{iifliilii!li!ili!fi{l{l

10 <i92i.e® Issuels): MAINTAINABILITY + DESIGN CRITERIA
lssue(s) cont.: : :

Issue Source: (STS WT STDY (RID PHASE 111, MAY 39, 1986

Operation: {REPAIR >

Location: (KL ¥

Orb.Mo/Mission: <6 );

Hardware/Software: {N/A b PROGRAM REF: STS

Reference Data: N/A

Description:

SPECIAL CARE SHOULD BE TAKEN WITH FLUID LINES. THEY SHOULD BE DESIGNED RITH
GPTIMUM PROTECTION. FOR FUTURE PROGRAMS, A QUICK REPAIR PATCH KIT SHOULD BE
DESIENED.

l*iillliiiiiifiiiillili{}iliiiliii*iiil!i*li!l*illl{{ilil!*lili{iilili*illl*l*l
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e

Issuels) cont.: : :
Issue Source: (STS MT STDY (RI} PHASE I1I, MAY 3B, 1986
Operation: <FLIGHT >

Location: {kSC >

Orb.No/Mission: <G )

Hardware/Software: {N/A ) PROGRAM REF: STS

Reference Data: N/

Description:
IDENTIFY CREW SYSTENS CONFIGURATION EARLY IN THE FLIBHT PLANNING PROCESS, AND

FREEIE DESIGN TO MINIMIZE/ELIMINATE LATE CHANGES

10: <1822.80) Issue{s): DESIGN CRITERIA :

HEHHHE R M E S
1D:  <1e23.80> Issuels): LOGISTICS/SPARES :
Issuels) cont.: : s
Issue Sgurce: <STS MT STDY (RD}» PHRSE 111, MAY 38, 1985
Operation:  (MAINTENANCE }

Locatipr: G

Orb.No/Fission: <6 p

——————— e e

Hardware/Software: <N/# ) PROGRAM REF: 575

AL AN LR

Reference Data: N/A

Description:
INPROVED SPARES PROBRAM TO ELIMINATE EQUIPMENT SHORTAGES THAT CAN CAUSE VEMICLE
PROCESSING DELAYS.

fifiiilill!ilil*l!ilfi!llil*iiiiifliIliilil(l!i*li!{l{liilifli{flii!lilil!}ii{l

1D:  <1824.80) Issue(s): MAINTAINABILITY
Issue(s) cont.: : :
Issue Source: <STS MT STDY (RI)) PHASE III, MAY 38, 1986

e

Operation:  <MAINTENANCE )
Location: {ORBITR>

Orb.No/Mission: <G >
Hardware/Software: (N/A ) PROGRAM REF: STS

e ———————

Reference Data: N/A

Description:
EXTENSIVE WIRING DAMAGE HAS BEEN EXPERIENCED IN THE AFT FUSELAGE. THIS COULD

HAVE BEEN ALLEVIATED BY THE USE OF PROTECTIVE COVERS.
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10:  <1825.880> Issue(s): MAINTAINABILITY :
1ssuels! cont.: H H
Issue Source: <STS MT STOY (RD)? PHASE I11, WAY 38, 1986
Dperation: {MAINTENANCE ¥

Location: (KSC 7

Orb.No/Mission: <8 Y

Hardware/Software: (N/& } PROBRAM REF: ST8

e e i e

Reference Data: N/A

Description:
1T 1S IMPERATIVE THAT CABLES RUN BENEATH CABLE TRAYS OR PROTECTIVE COVERS, IN
HIGH TRAFFIC AREAS, TO PREVENT DAMAGE.

iii!ll&{i*iiiiii!i*ill{lii!}iilliilil!{lili*iiliiilili&ii!il!i}iiiiililli!liiii
10 <1027.28) lssue(s}: DRARING SYSTEM :

]ssueis) cont.: : H

1ssue Source: ¢ST5 MT STDY (RI)? PHASE 111, MAY 39, 198&

Dperation: <N/A ¥

Location: kSC >

Orb,No/Mission: (6 Y

Hardware/Software:{N/A K PROSRAM REF: STS

Reference Data: N/A

Description:
INCREMENTAL DELIVERY OF OREITER/PAYLDAD MDD ¥175 IS A PROBLEM. A SYSTEM MUST BE
DEVISED T0 1.D. PROBLEMS/DELAYS BEFORE BECOMING CONSTRAINTS TO THE FIELD.

f!i{lii{}iifii*iiii*’!iiiiiiii§§§§i§§§§i{!*§fii{i*liiiiiiiiil{lii!l{i{iliiiiiii
10: (1ez3.ee: Issuefs)s DERIGN : LOGISTICS/SPARES
Issuels! cont.: : H

Issue Source: {575 MT STDY (RI)D PHASE 111, MAY 38, 1986

QOperation: <MAINTENANCE }

Location: (KSC ¥

Orb,No/Mission: <6 )

Hardware/Software: {N/A ) PROGEAM REF: STS

JALAE L LE A

Reference Data: N/A

Description:

FUTURKE ELECTRONIC SYSTEMS REGUIRE A CONNECTOR DESISN WHICH ELIMINATES BENT PINS
. OREITAL REPLACEABLE UNITS CANNOT AFFORD THE LUXURY OF DOWN-TIME ON THIS EVER
RECURRING PROBLEX.

i*iillifiii{{i}!l*i*ii*iiii{i**i**ii*ii***i§i§}{!i!il{lflil{i!liii*ii*iii!liiii
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10: <1029.@8, Issue(s}: COST/MANHOURS :
Issuels) cont.: : :
Issue Source: {(STS MT STDY (RD)> PHASE 111, MAY 38, 1986
Operation:  <SCHEDULING 3

Location: {KSC >

Orb.No/Mission: <6 }
Hardware/Software:{N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

ENSURE THAT ALL RERUIRED YEST EQUIPMENT, TECHNICAL SKILLS AND TOOLS ARE
IDENTIFIED AND PROCURED IN A TIMELY MANNER.

B R R E R R M R R R R H R R R R E R R 3 H 048
ID: <1@38.08> Issue(sl: MAINTAINABILITY :

Issue(s) cont,: : :
Issue Source: <STS MT STDY (Ri)) PHRSE 111, MAY 30, 1986
Operation:  <MAINTENANCE ?

Location: KS€C >

Orb.No/Mission: <6 }
Hardware/Software: (N/A i PROGRAN REF: STS

b L AL L

Reference Data: N/A

Description:
INPROVE MAINTAINABILITY THROUSH THE USE OF SERVICE PANELS.

iililfiiiilfllli!l!i}iiillifiii{liil!*}ii!lililiiii{i'lilil!l}#l!}lililiiliilil

1D: <1031.00; lgsue(s): ACCESSABILITY H
Issue(s) cont,: : .

Issue Source: <STS NT STDY (RI)) PHASE 111, MAY 3B, 1984
Dperation:  (MAINTENANCE )
Location: <OREITR>

Orb.No/Nission: (B )
Hardware/Software: (N/A b PROGRAM REF: ST5

e e e

Reference Data: N/A

Description:
KEEP ALL NUTPLATES AND RECEPTACLES ACCESSIBLE FOR EASE OF REPLACEMENT, WHEN AND
IF REQUIRED.

Qi*ii!!iiiil{iiii*tfl*ififi!’t}i*iii§f}iilli*liil{iii{l*if!*{iill*ili*iilil{lfi
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10: <1832.89: 1ssuels): ACCESSABILITY : MAINTAINABILITY
lssue{s) cont.: : :

lssue Source: {STS MT STDY (RI}> PHASE 111, MAY 38, 1986

Dperation:  {MAINTENANCE )

Location: {(¥kSC 7

Drb.No/Mission: <6 )

Hardware/Scftware:{N/A ) PROGRAM REF: STS

———————

Reference Data: N/A

Description:
CONTRACT SPECIFICATIONS NEED TO STRESS MAINTAINABILITY AND ACCESSIBILITY.

FEEE R R EER R LR E AR H R EHEE R R E R AR R AR F R HE R R HE HE R R R
10: <1834, 1ssue{s): FAULT DETECTION : MAINTAINABILITY
Issuels) cont,: :

e ettt

Issue Source: <STS MT STDY (RI)? PHASE 111, MAY 38, 1986
Dperatign:  {FALLT 1SOLATION ¥

Location: Ks€

Orb.No/Mission: <G B

Hardware/Software:{N/A ) PROGRAM REF: STS

LU LU LSS A2 L o

Reference Data: N/A

Description:
MAINTAINABILITY, BUILT IN TESTING AND SELF DIAGNOSIS ARE ELEMENTS WHICH NEED TO
BE APPLIED T0 FUTURE TECHNOLDGIES.

fii*l!*i!iliiil{}il*lif!lil{l{il}liliil{i*il{l§i|{{{iiliiilii§iiiili|{lll§i§lil

10 <1els.es Issue(s): MAINTAINABILITY :+ DESIBN CRITERIA
lssuels) cont,: : :

Issue Source: (STS MT STLY (RI> PHASE 1II, MAY 38, 1988

Dperation:  CAGSEMBLY )

Location: {KSC

Drb.No/Mission: <B )

Hardware/Softuare:<N/A ¥ PROGRAM REF: STS

Reference [ata: N/R

Description:
FITTINGS REGUIRING CLOSE ALIGNMENT SHOULD BE DESIGNED SUCH THAT LINED ARE

FLEXIBLE TO FACILITATE THE CONNECTIONS.

lliili{i!iiil*iiii**i*i{llli}iiiiifl!*lili*iillii*iii{iil{ii{i!il*lii*ii*iliiil
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10: <103s.e2> Issuefs): ACCESSABILITY ¢ MAINTARINABILITY
Issuels) cont.: : :

Issue Source: <STS NT STDY (RI)> PHASE 111, MAY 38, 1986

Operation:  <MAINTENANCE 3

Locatioa: {KSC >

Orb.No/Mission: <5 )
Hardware/Software:(N/A ; PROGRAM REF: STS

Reference Data: N/A

Description:

FUND MAINTAINABILITY/ACCESSIBILITY *UP FRONT® TO SIGNIFICANTLY REDUCE
UNNECESSARY SUPPORT COSTS IN THE OPERATIONAL AREA.

AT F R R R H R R R R R R R A R R R R R SR HE R R 6454
10:  <1837.90 Issue(s): MAINTAINABILITY : DESIGN CRITERIA
Issuels) cont.: : :

Issue Source: <STS MT STDY (RI)> PHASE I1I1, MAY 39, 1986

Operation:  (MAINTENANCE 3

Location: K§C >

Orb.No/Mission: <G )

Hardware/Software:<N/A ? PROGRAM REF: STS

Reference Data: N/A

Descripticn:

DESIGN HARDNARE WITH TESTING AND MAINTENANCE IN MIND-NOT JUST FOR FLIGHT, THIS
15 CONSIDERED A MUST FOR SPACE STATION IN THAT PERSONNEL WHO WILL MAINTAIN THE
SYSTEM MAY NOT. BE SYSTEM SPECIALIST.

R R R R R R R R R R R R R R R R R R PR R R R F R B R RN R H A R R R R E R R R R B F R4 05

1D: <1078.80> Issue(s): DRAKING SYSTEM 1 MAINTRINABILITY
lssuels) cont.: :

1ssue Source: (575 MT STDY (RI)) PHASE 111, MAY 3B, 1984
Operation:  {MAINTENANCE >
Location: (KSC >

Ort.No/Mission: (B >
Hardware/Software:{N/A ) PROERAM REF: STS

Reference Data: N/

Description:
OBTAIN AS MUCK MAINTENANCE DOCUMENTATION AS COST EFFECTIVE AS POSSIBLE DURING

THE PRODUCTION RUN.

B R R R R R R R P R R R F R P E R L R R R R R R R R F R E R F R R R R R R R E R R R R 1
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10: <1839.80 Issueis): ACCESSABILITY : DESIGN CRITERIA
Issue(s) cont.: : :

Issue Source: ¢STS MT STDY (RI} PHASE 111, MAY 38, 1986

QOperation: (MAINTENANCE );

Location: (K€ >

Orb,No/Mission: <6 >

———————————

Hardware/Softmare:(N/A } PROGRAM REF: STS

pAL ARSI AL L

Reference Data: N/

Description:

DESIGN SUCH THAT INACCESSIBLE HARDWARE NEED NOT RERUIRE RECONFIGURATION, OK
MAKE 1T ACCESSIBLE IN THE FIRST PLACE,

lllililillllliiiliiiiililii!ilG{iililtiiiﬁi*}{l{liii!iii!iiilill}fliliiililliil

10:  <1940.00) lssue(s}: DESIGN CRITERIA :
lssue(s) cont.: : :
Issue Source: (STS MT STOY (RI)® PHASE 111, MAY 3@, 1986
Dperation:  (ASSEMBLY h

Location: (¥ >

Drb,No/Mission:  <N/A ?

Hardware/Software: (N/A > PROGRAM REF: STS

Reference Data: K/A

Description:

WHERE SPACE 1S LIMITED AND TDLERANCES CRITICAL, PERFORM FIT CHECKS OF MISSION
EQUIPMENT HARDNARE DN & HIBH FIDELITY MOCH-UP AT THE DESIGN AGENCY T0 PRECLUDE
FIELD INSTALLATION PROBLEMS.

FEEHRE R R R R R R R R AR R R LR FH R R E R R R R R R Y
10 <eal.ed Issuets): DESIEN CRITERIA

Issuels) cont.: : :
lssue Source: {STS MT STDY (RI1)? PHASE 111, MAY 38, 1986
Operation:  (MAINTENANCE 7

Location: kSC >

Drb.No/Mission: <6 ¥

Hardware/Software: (N/A ? PROGRAM REF: STS

pL-10R 1.1 LRSS A

Reterence Data: N/A

Description:
DESIGN PROTECTIVE BSE COVERS FOR EYPDSED WIRING OR TUBING RUNS AT THE TINE THE

ORIGINAL EQUIPMENT IS DESIGNED.

!i}il!lf!iif%ili}i!*{!li**ii!i!fl*i{liii*iiililiiiniilil{i{iiifl**iliiiifﬁi}i}
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1D 1pdz.ed Issue(s): MAINTAINABILITY :
lssuels) cont,: H :
Issue Source: £§TS MT STDY (RI)’ PHASE 111, MAY 38, 1986
Operation: (MAINTENANCE >

Location: K8C 3

Orb.No/Mission: <6 )
Hardware/Software: {N/A > PROGRAM REF: STS

Reference Data: N/4

Description:
PROTECT FLUID LINES AND WIRING IN HIGH TRAFFIC AREAS.

R R R R R R R R R R R R R R R R R A R E R R R R R R R R HEE

1D: <1843.00) Issue(s): ACCESSABILITY H
Issueis) cont.: : :

Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 3@, 1986
Operation:  ¢MAINTENAKCE )
Location: <Ks€C >

Orb.Ng/Mission: (& b
Hardware/Software: (N/A Y PROGRAM REF: STS

Referance Data: N/A

Description:
ACCESSIBILITY IS ONE AREA WHICH NEEDS TD BE ADDRESSED IN ANY FUTURE USAGE OF

THE SYSTEM.

R R R R R L R R R R R R R R R R R R HE R R R F R E R R ERE R 140

10: (1p44.00> lssueisi: ATCESGABILITY + MAINTAINABILITY
Issue(s) cont.: : :

Issue Source: ¢ST5 MT STDY (RI) PHASE 111, MAY 38, 1986
Operation: <MAINTENANCE b
Location: &ksC >

Orb.No/Miscion: <B >
Hardware/Software:{N/A > PROGRAM REF: STS

Reference [ata: N/&

Descriptier:

HARDWIRE INACCESSIBLE CABLE INTERFACES SUCH THAT THEY DO NOT HAVE TO [ISTURBED
DNCE INSTALLED,

FRRRER R R R F R R IR R R r P P S PR FFEIE E R B RS FH IS PRV RRF RSN FRF B R LT R EHR 43345
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10:  <1es.ed Issue{c!: DEEIGN

lssuels) cont,: : :
lssue Scurce: 4875 MT 8T3Y (RI)? PHASE 111, mAY 1B, 1986
Operatiorn: {ASREMBLY ¥

Location: ¥sC ¢

Orb.Ng/Missipn: (B 3

Hardware/Scitware:{N/4 } PROGRAM REF: 8TS

Refereace Data: N/A

Descriptian:

MAINTAIN A HIBH-FIDELITY MOCK-UP AT DESIGN ABENCY TO ASSURE FORM, FIT AND
FUNCTION OF CREW SYSTEM EQUIPMENT FRICR TO INSTALLATION IM FLIBHT VEHICLE.

!{§i§i*{i*i*li&i!iiiliiii*6*5!**&!Qiﬁi5*ifl!i‘iilili}ii{}{ii}ilifil}ii*lli}llii

10 <104b.RR: lssueis): DESIEN ZRITERIA + MAINTAINABILITY
jssuyeie) cont.: : H
lesug Gource: ¢CTS ®7 STDY (RI): PHASE 111, MAY 3B, 1986

Operaticn: {RAINTENANCE }

Location: {KSL

Grb, Na/Miseigns <R 3

Hardware/Saftware:<N/A 3 PROGRAM REF: STS

Referenca Dats: Kif

Description:

WORE EXPMASIS MUST BE BIVEN 19 SERVICING GPERATIONG 1N THE GELECTION GF
HARDWARE / INTERFACE DESISN.

l*!ll&iiiliiiilii**{i*}iitiliiiffi!{iki¥{i!|)ii§*i{{li}*i*!&lifit{li&i&&i&}(*&l
10; <ip47.8C> lzs.aisi: MAINTAINCEILITY H
lssueis) cont.: :

T LU

lssge Saurcz: (ST3 T STOY (RD)) PHASE 111, ®AY 38, 1986
Operaticn: {MEINTENAKCE ¥
Lacation: «CRBITR:

Tel NosMiesion: (B v

Hardware/Sattware: (PV4D ? PROGRAM REF: STS

Reference Data: N/A

Description:

PROTECTIVE COVERS COLORED "RED® OR MARKELD *FRASILE® SHOULD COVER DUCT WORK IN
HIGH TRAFFIC AREAS,

Iilifli{iiiikiiii!iii**i!i*ili**!i**Giliifi*fil{liliiii*l*li}*{*iiif**!iii*iii*
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ID:  <1048.00) Issue(s}: ACCESSABILITY :
Issuefs) cont.: : :
Issue Source: <STS MT STDY (RI)) PHASE 111, mAY 3@, 1986
Operation:  <MAINTENANCE ),

Location: {ORBITR?

Orb.ho/Mizzion: 4§ )
Hardware/Software: <N/ 2 PROBRAM REF: 5TS

Referance Data: N/A

Description:
CONTROL, ACCESSIBILITY REQUIREMENTS ON SYSTEMS, SUB-SYSTEMS, LRU AND SRU LEVELS

FEHE R R R E R R E R R R H R R R R R H R R R R R R R HE 0D
ID:  <1e49.0@) Issue(s): FAULT DETECTION

Issue(s} cont.: : :

Issue Source: (STS MT STDY (RD)» PHRSE I1I, MAY 38, 1986

Operation:  <FALLT ISOLATION »

Location: {¥SC >

Orb.No/Mission: 4B >
Hardware/Scftware: {FONER > PROGRA® REF: STS

Reference Data: N/A

Descripticn:

AUTONATIC MONITORING/CONTROL/BUILT-IN TESTING IS A MUST WITH THE ELECTRICAL
PONER DISTRIBUTION COMTROL SYSTEM.

PR R R R R R R FE R R R R R R R R R R E R R P S R M E A P H R 1
10: <1@se.ee: issuels): DESIGN :
Issue(s) cont,: : H
lssue Source: {STS MT STDY (RI)» PHASE 111, ®AY 3@, 198¢&
Operation:  (MAINTENANCE >

Location: {DRBITR:

Orb,No/Mission: <B p
Hardware/Software: {PVLD > PROGRAM REF: STS

Reference Data: N/A

Description:

FABRICATE DUCTS WITH HIGHER IMPACT STRENSTH THAN CURRENTLY USED XELVAR MATERIAL
(MORE THAN 3@ DUCT ASSEMBLIES WERE [MPACT DAMAGED ON FIRST TWO FLIGHTS OF
ov-103).

R R R R RS H R P R R S R LR R PR I P SRR R R R R R R R R R R R F R R R R R RE R 054
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1D: esl.eer Issue(s}: TECHNOLOGY : DESIGN CRITERIA
Issuels) cont.: : :
Issue Source: (STS MT STDY (RDD PHASE III, MAY 3B, 1986

Operation:  ¢MAINTENANCE >

Lacation: {ORBITR>

Drb,No/Mission: <6 >

Hardware/Software:{N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

DESIEN A RELIABLE WASTE COLLECTION SYSTEM FOR SPACE STATION THAT ELIMINATES THE
MALFUNCTIONS EXPERIENCED DURING THE 575 PROGRAM.

HERER R R RE R R R R E R R R R SRR E R R F R R R R R R R R R R R R
10: «<lesz.ee Issue(s): DESIEN CRITERIA 1 MAINTAINABILITY
Issuets) cont,: : :

Issue Source: <579 MT STDY (RD): PHASE 111, MAY 3@, 1986

Operation:  {MAINTENANCE

Location: {KSC 2

Orb.No/Missicn: 46 )

Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/&

Description:

DESIEN CARDS 70 BE REMOVED/REPLACEL WITHOUT HAVING TO DE-CAELE AND REMOVE BOX
FROM SYSTEM. THIS WOULD ELIMINATE CONNECTOR DAMAGE AND REDUCE RETEST TO
CIRCUITS AFFECTED EY THE CARD THAT WAS REPLACED.

SHEEER R RE R R AR R F R R E R R PR R R R R R F R R H R R RN R R R R R
1D: <i@sh.ee> lssue(s): PROCEDURE :

Issue(s) cont.: : :

Issue Source: <STS NT STOY (RI)? PHASE 111, MAY 3B, 1986

Dperation:  ¢MAINTENANCE )

Location: {KSC >

Orb.No/Mission: <B »

e —————t

Hardware/Software: (N/A ) PROGRA® REF: 575

P LA B A S

Reference Data: N/A

Deccription:
DEVELOP STANDARD PROCEDURES ACROSS ALL SUE-SYSTEMS FOR MAINTENANCE AND RETEST.

(322222 2132222222322 e )] FEREEEREHERTE PR ERF R RER RS RE R H R R R R R E IR R R E Y



10: <1857.80> lssue{s}: DESIGN CRITERIA
Issue(s] cont,: : :
Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986

Dperation:  <MAINTENANCE M

Location: {ORBITR>

Orb.No/Mission: <6 ?

Hardware/Software:{N/A ? PROGRAM REF: 575

Reference Data: N/A

Description:

AVDID THE USE OF METRIC ATTACHING HARDKARE, EXCEPT WHERE NECESSARY TO INTERFACE
WITH FOREIEN MODULE/PAYLOADS ETC. (THERE IS ONLY ONE QUALIFIED US COMPANY
MAKING METRIC SCREWS.)

FEREHER MR EE R AR R E L R R R SR R R R R AR R R H R R R L R R 10 41
10: <1058.28> Issuels): DESIGN CRITERIA + MAINTAINABILITY
Issue(s] cont.: : :

Issue Source: <STS M7 STDY (RD): PHASE TI1, MAY 38, 1986

Operation:  (MAINTENANCE )

Location: {KSC >

Orb.No/Mission: <B >

Hardware/Softkare:{N/4 ? PROGRAN REF: STS

Reference Data: N/A

Description:

PROVIDE A DEFINED MAINTAINABILITY DESIGN CRITERIA AT THE INCEPTIDR OF THE
PROGRAM AND A STRONG DESIGN REVIEW BOARD TO MONITOR ADHERENCE TO THESE CRITERIA

FZY Y e I I I I X Y Y R R T e R Y R R R RS 2R e a2 a2 g 1222222 2222222
ID: <(1@39.8e> 1ssue(s): DESIBN CRITERIA + MAINTAINABILITY
Issue(s) cont.: : :

Issue Source: <STS MT STDY (R[)> PHASE 111, MAY 30, 1986

Operation:  (MAINTENANCE )

Location: (KSC >

Orb.No/Mission: <6 )

Hardware/Software:(N/A ) PROGRAM REF: STS

Reference Data: N/

Description:
INCORPORATE MAINTAINABILITY FEATURES INTO DESIGN OF THE SYSTENM.

PR R R RN R R R R R F R R R R AR R A R R PR R R R AR R F R R R R R R R R R R R R R R R F R HE 24
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10:  {12e0.00) Issuels}: DESIGN CRITERIA
lssuels! cont.: : :
lIssue Source: ¢5TS MT STDY (Ri)? PHASE 111, MAY 3B, 19B4

Operation:  (REPAIR Y

Location: {DRBITR

Drb.No/kission: <6 >
Hardware/Software:{N/A b PROSRAM REF: ST5

Reference Data: N/A

Description:
TAKE INTD ACCOUNT EFFECTS OF ZERC-6 ENVIRONMENT WILL HAVE ON THE

VEHICLE/FACILITY WITH RESPECT TO DIFFERENTIAL PRESSURES.

FESERER R E R EH IR R SR PR R AR R R E R R R R R P SR R R R R R R AR R R IS

10: <(1@6!.08) 1ssue(s): DESIGN CRITERIA ¢+ MAINTAINABILITY
Issue{s) cont.: : H

Issue Sourca: <STS MT STDY (R1)) PHASE 111, MAY 38, 1986

Dperation:  (REFAIR >

Location: {OREITR

Qrb.No/Mission: 4B ¥

Hardware/Scttware:(N/4& y PROGRAM REF: STS

reference Data: N/R

Descriptian:

DESIGN WITR GOALS IN MINL, HAVE DEFINEL HARD RERUIREMENTS. FEASIBILITY OF
ON-ORBIT REFAIR, LOCATION OF COMPONENTS AND SYSTEMS, TYPES OF CONNECTORS WILL
ALL PLAY A MAJDR RELE IN SUBSERUENT MAINTAINAERILITY.

EE R LR SRR EE R R R R R R R R R R R R R R AR F R F R R R E A R H R R T
10:  <ape2.eer lesueisi: COMMONALITY H

Issue(s) cont.: : :

lssue Source: <STS M7 STDY (RI)? PHASE 111, MAY 3@, 198t

Dperation:  ¢MAINTENANCE ?

Laocation: KSC »

Ort.Nc/Mission: <6 )

Hardware/Software:(N/A ) PRDGRAM REF: STS

Reference Data: N/A

Description:

STANDARDIZE THE TYPE AND LOCATION DF CONNECTORS FOR ERSE OF MAINTENANCE.

R R PR E AR R R R R R R R E R F R R P R R R R R R A P R R F R R R 8
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ID:  <1@63.0D) Issuels): DESIGN CRITERIA : RAINTAINABILITY
Issuef{s) cont.: : :

Issue Source: <(STS MT STDY (RI)?} PHASE 111, MAY 3B, 1986

Operation:  ¢MAINTENANCE )

Location: kS

Orb,Ng/Mission: <6 )

Hardware/Software:(N/A ) PROBRAM REF: 575

Reference Data: N/A

Description:

BAINT REQ@S SHOULD BE: I.D. PRIOR TO DESIGN START; IMPOSED AT SUB CONTACTOR
LEVEL. I/F DESIGN REQS MUST ADDRESS MAINTENANCE.

BRI R R R R R R E L F R R R R R R R R R E R E R R R R R R E 6
10:  <1065.00 lssuels): DESIGN CRITERIA + MAINTRINABILITY
Issue(s) cont.: : :

Issue Source: (STS MT STDY (RD)? PHRSE 111, MAY 3@, 198%

Operation:  (MAINTENANCE >

Location: {ks€C

Orb,.No/Mission: <B b

Hardware/Software:<N/A > PROGRAM REF: STS

Reference Data: N/

Description:

DESIGN SYSTEM TO ENABLE FUSE CHANGEOUT/CIRCUIT BREAKER/RESET WITHOUT DISTURBING
SYSTEM INTEBRITY.

FEELE R EE R R AR RN R R R E PR E R P SRR P RN E A R R R AR EH R R R R HE R R E RS HER T R HE R4S
1D <1064.08 Jesuye{s): DESIGN CRITERIA ¢ MANAGEMENT

Issuels) cont.: RELIABILITY : :

lssue Source: (573 MT STDY (RD)> PHASE 111, MAY 38, 1986

Operation:  (MAINTENANCE >

Location: kSC >

Orb.No/Bission: ¢B )

Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

DESIGN IS A COMPROMISE BETWEEN PERFORMANCE, RELIRBILITY, MAINTAINRBILITY,
WEIGHT, SPACE RESTRICTIONS, SAFETY, ETC. MBMT. MUST RE-PRIDRITIZE THESE FACTORS
S0 MAINTAINABILITY RECEIVED IT'S DESERVED ATTENTION,

PR R R R R P R M R R R R R R R AR R R R L HE R R S R R E R HE 4 81
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1D: <1067.00 Issue{s): DESIGN CRITERIA :
Issue{s) cont,: : .

Issue Source: ¢STS MT 5TDY (RI)> PHASE 111, MAY 3B, 1986
Operation:  {TEST ’

Location: {ORBITR>

Orb.No/Mission: <B >

Hargware/Software: (AVIONICE } PROGRAM REF: STS
Reference Data: N/A

Description:
MORE THOROUGH TESTING IS REQUIRED IN A THERMAL VACUUM DF SNITCHABLE ANTENNAS.

MR H R R R R E R R R R R E R E R S HEE R R T R H R R H R HE R M H R R 1
1D:  (1Re8.00) Issue(s): COST/MANHOURS :

1ssue(s) cont.: : H

1ssue Source: ¢5TS HT STDY (RD)? PHASE 111, MAY 30, 1988

Operation:  (REPLACEMENT/LRU >

Location: {KEC >

Orb,Nc/Mission: <6 M

Hardware/Software: (N/A ? PROGRAM REF: STS

Reference Data: N/&

Description:

& CLEAR POLICY OF PURCHASING FROM THE ORIGINAL EDUIPMENT MANUFACTURER SHOULD BE
INITIATED AND FOLLDWED.

R RN R R R R R R AR A R R R E L R A R R R AR R R R R F R R 23 R R E 21 2L 4R 11142
10 (1869.80: Issue(s}: DESIGN CRITERIA :
Issue{s) cont.: : :
lssue Source: <575 MT STDY (RI)? PHASE 111, MAY 38, 1986

Dperation:  <FAULT ISOLATICN }

Location: (ORBITR>

Orb.No/Mission: <6 y

Hardware/Scftware: <N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

AVDID DESIGNS WHERE SYSTEM FAILURES HAVE A *DONINO® EFFECT (IE, AMMONIA BOILER
FAILURE RESULTED IN FREELZE UP AND RUPTURE OF COOLANT WATER SYSTEMI.

B R R AR R R R E A S R R R AT R R R R R R R R R R RO R R R L E R S R R R E
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1D: <1971.0@ Issue{s): PROCEDURE

lssue(s) cont.: : H

Issue Source: (STS MT STDY (RI)> PHASE I1II, MAY 3@, 1986

Operation:  <REPLACEMENT/LRU >

Location: {KSC >

Orb.No/Micsion: <6 }

Hardware/Softwuare:{N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

REPLACEMENT PROCEDURES MUST BE DEVELOPED FOR ALL LINE REPLACEABLE UNITS.

FERER R R R R R R R R R R AP R SR R E R R R RS R FE R R R R SRR RS R L R HE R E R E 4

10: <1e7z.e0; Issue{s): DESIGN CRITERIA : TECHNOLDGY
Issuefs) cont,: : H

Issue Source: <STS M7 STDY (RD}? PHASE 111, MAY 38, 198t
Operatign:  (HAZARDOUS ;

Location: (KSC >

Orb.No/Mission: (B >

Hardware/Software: (N/A > PROGRAM REF: 5TS

Reference Data: N/A

Description:
SEEK A LESS HAZARDDUS FUEL TO SURSTITUTE FOR THE PRESENTLY USED HYDRAZINE.

CEE R R AR R R R R R R R L R R R R R R R R R R E R AR R R R R H R R R R R R R R R R R RE RS

10: <1e73.09 lssugis): DESIGN CRITERIA :
lssue(s) cont,: : :
Issug Source: ¢<STS NT STDY (RI)? PHASE 111, MAY 3B, 1986
Operation:  (TEST >

Location: {(KsC >
Orb.No/Mission: <B
Hardware/Software:<N/& Y PROGRAM REF: STS

Reference Data: N/A

Description:

ALL ACCESS DDORS SHOULD BE DESIGNED KEEPING ATTACHMENT HARDWARE TO THE MINIMUM
REQUIRED.

e

FEE R R R R R R E R R AR E R R R R PR R PR R PR R R R R A AR R R R AR LR R R R R E4H
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1D: <1875.08> Issuels): DESIGN CRITERIA ¢ MAINTAINABILITY
Issue(s) cont.: : :

Issue Source: <STS MT STDY (RID) PHASE I1I1, MAY 3@, 1984

Operation: {REPAIR ?

Location: KSC 7

Drb.Np/Mission: <6 ?

Hardware/Softwuare: (N/A M PROGRAM REF: 5TS

Reference Data: N/A

Description:

IN IT'S CURRENT CONFIGURATION THE SHUTTLE'S ELECTRICAL SYSTEM DOESN'T LEND
ITSELF TO ON-ORBIT REPAIR. IN ORDER TO MEET NEEDS OF FUTURE PROGRARS,
ELECTRICAL SYSTEN NEEDS TO BE REDESISNED TO INCORPORATE THIS FEATURE.

i{iili*llililiil!ii*l&ii!i}lliiliililii*iliiIil!lllibiiiiilli!iil{l{liiiii!!lii
1: <1977.00> lIssue(s): DESIEN CRITERIA + MAINTAINABILITY
1ssue(s! cont.: EFFICIENCY : H

lssue Source: <STS MT STDY (RI)? PHASE 111, MAY 38, 198é

Operation: {MAINTENANCE b

Location: KsC ?

Orb.No/Migsion: < >

Hardware/Software: (N/A ) PROGRAM REF: STS

Reterence Data: N/A

Descriptian:

NAINTAINABILITY MUST BE EMPHASIZED IN BOTH THE DESIGN AND HARDWARE DEVELOPMENT
STAGES TO ENSURE THAT GROUND/FLIGHT HARWARE ARE CAPABLE OF BEING MAINTAINED IN

" A TIMELY AND EFFICIENT MANNER.

li{illl{l{iil!*i*i**li&i!ifii*!!}i*!i{lilfli}il!ili{i{li}!llfili{ilil!!ilfl!iii
1D: (1079.80: lssue(s): TECHNOLDBY :

lssuets) cont.: : :

Issue Sgurce: <STS MT STDY (RI}D PHASE 1I1, MAY 38, 1986

Operation: {REPAIR Y

Location: {ALL )

Orb,.No/Mission:  ¢(BENERIC Y

Hardware/Software: (N/A y PROGRAM REF: STS

PR LL ARSI

Reference Data: N/A

Description:
INSULATION METHDDS, 1F REGUIRED, SHOULD BE MODULARIZED SO THAT “POUR FOAM IN®
15 NOT REQUIRED,

iiiiliiiiflflilii!i{iiilli}iiii{ii*i*l{iiiiii*i{!iii|{liiii*!ili****i{liiiiiiii
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ID: <1e8l.83» Issuels): DESIGN CRITERIA : MAINTAINABILITY
Issue(s) cont,: : :

ssue Source: (STS NT STDY (RI)) PHASE 111, MAY 28, 1986

Dperation:  ¢(MAINTENANCE }

Locatian: ks€

Orb,No/Mission: <f )
Hardware/Software: (N/A ? PROBRAM REF: STS

AL A Sl U

Reference Data: N/A

Description:

THE DESIGN OF SYSTEMS FOR FUTURE PROGRAMS NEEDS TO BE INFLUENCED TONARDS
MAINTAINABILITY UP FRONT,

A R R R R R M R R R R S B R R E R H R E4
I0: <(1@s3.ae> Issuels!: DESIGN CRITERIA :

Issuels) cont.: : :

Issue Source: (STS MT STOY (RD)? PHASE II1, MAY 3B, 1986

Operation:  (BENERIL b

Location: KSC >

Orb.No/Miscion: <G 3

Hardware/Spftware: (N/A ? PROGRAM REF: STS

e e et e

Reference Data: N/A

Description:

IF CHANGES TO REQUIREMENTS ARE ANTICIPATED, THERE SHOULD BE MORE FLEXIBILITY
PROVIDED TO THE SYSTEM. MINIMIZE DESIGN CHANBES T0 OEVELDPED SYSTEMS UNLESS
NANDATORY FOR SAFETY OF FLIGHT OR SYSTEM GROWTH.

R R R R R L R S L R R R E E 04 048
10: <1@p84.88> Issue(s): ACCESSABILITY : COMMONALITY
Issue(s) cont.: : :

Issue Source: <ST5 NT STDY (RI}) PHASE 111, MAY 38, 1984

Operation:  (MAINTENANCE ¥

Location: (KSC  »

Orb.No/Mission: <F }
Hardware/Software: (N/A ) PROGRAM REF: STS

bt L RE L LR

Reference Data: N/

Description:
INCLUDE A LOGISTICS REPRESENTATIVE ON THE DESIGN TEAM TO CONTINUALLY ADDRESS
THE PROBLEMS OF STANDARDIZATION, EASE OF MAINTENANCE AND ACCESSIBILITY.
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CRIGINAL FAGE IS
OF POOR QUALITY

10: <(1g83.007 Issue{s): ACCESSABILITY H
Issue{s) cont,: : H
Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 3B, 1986
Dperatign:  <REPAIR >

Location: {DRBITR>

Drb.No/Mission: 4B K

Hardware/Software:{N/A ? PROGRAM REF: STS

e et

Reference Data: N/

Description:
HIDDEN FASTENERS (NUT-BOLT TYPE) SHOULD BE ELIMINATED FOR EASE OF IN-FLIBHT
REMOVAL/REPLACENENT AND SERVICING.

FEEESEHE I EEEE R E PR F R HE L ERE R R R R R EE HE LR R R R R
10 <1ess.ee) lssuels): COMMONALITY H

Issue(s) cont.: : :

Issue Scurce: (STS M7 STDY (RI)? PHASE 111, MAY J@, 1986

Dperation:  {MANIFESTING }

Lacation: {ORBITR>

Orb.No/Mission: <E 3

Hardware/Software:(N/A ) PROGRAM REF: 578

e b —

Reference Data: N/A

Description:
KINIMIZE SPECIAL PAYLOAD ACCESS REBUIREMENTS.

ii*ilii!llQ{Q!fiii}iilliii!i!iiii**iiili!iiliii{iliiiili!iiiliiil*liiililiiilli

10: «(1987.0% lssueic}: DESIGN CRITERIA : MAINTAINABILITY
Issue{s) cont.: H :

lssue Source: ¢5TG MT STDY (RI} PHASE 111, MAY 38, 1986

Dperation:  <REFAIR )

Location: <DRBITR>

Orb,No/Mission: <6 b

Hardware/Software:<N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

DESIEN SYSTEM 70 ENABLE PRINTED CIRCUIT BOARD CHANGEOUT WITHOUT REMOVING ORU
FROM SYSTEM. THIS WOULD ELIMINATE THE NEED 1D RETEST THE CONNECTIONS.

liiifilii*iiliii*!illii!}iii{*}i*il*l**ili’il{iiii*!l{lilil*lllifiIi!iiiiii{!i}
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I0: (1988.08> Issuets): MAINTAINABILITY :
Issue(s) cont.: : :
Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation: - (MAINTENANCE )

Location: ¢ORBITR:

Db No/Mission: <6 T o
Har dware/Software: (N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

WEIGHT AND COST CONSCIOUSNESS WEAKENED THE MOVE TOWARD BUILDING MAINTAINABILITY
INTD THE ORBITER. MAINTAINABILITY, ON FUTURE PROGRANS, MUST HAVE IT'S PRIORITY
UPGRADED.

FEEE AR R R R H R R R R R R A S R LR R E R R R RS H R RS H S HE RS HE R R R H R 54
1D: <1ig9e.%@} 1ssue(s): COMMORALITY :

Issue(s) cont,: : H

lssue Source: (STS MT STDY (RI)> PHASE III, MAY 38, {98s
Operatipp: <N/A b

Location: {KSC >

Drb.No/Mission: <6 b

Hardware/Software:{N/A ? PROSRAM REF: STS

Reference Data: N/A

Description:

STANDARDIZE PATCH CABLE CONFIGURATION THUS PREVENTING UNNECESSARY CABLE
CONNECTS/DISCONNECTS DURING VEHICLE PROCESSING.

R R R R R R R E R R R R R R R E R FE R R E R R R I R R R R 544
10: {1e91.98 lssue(s): DESIGN CRITERIA :

Issue(s) cont.: : :

Issue Source: (STS MT STDY (RID) PHASE 111, MAY 30, 1984

Operation:  (TEST >
Location: {KS€C >

Orb.No/Mission: <6 }
Hardware/Software: (N/R Y PROGRAM REF: STS

Reference Data: N/A

Description:
UTILIZE NON-TOXIC FLUIDS IN COOLANT SYSTERMS.
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10: <1093.80) Issuels): DESIGN CRITERIA :

Issue({s) cont.: : :

1ssue Source: ¢STS MT STDY (RI)? PHASE 111, MAY 3@, 1986

Dperation:  (ASSEMBLY ? i

Location:  <ORBITRY ORIGINAL FAGE 18
Orb.No/Mission: (B > OF POOR QUALITY

Hardware/Software:(STRUCTURE » PROGRAM REF: STS
Reference Data: N/

Description:

ASSESS STRUCTURAL REDUIREMENTS OF ACCESS PANEL. LONE TERM SPACE ENVIRONMENT
WITH PRESSURIZATION/DEPRESSURIZATION OF MODULES MAY RESULT IN FIT PROBLEMS
IF PANELS/DOORS ARE INTEBRAL PART OF STRUCTURAL INTEGRITY.

FEEEFHE R E IR R R R R RS PR P R R R LR R R
1D: (1095.00) lssupicl: MAINTAINABILITY :
lssuef{s) cont.: : :
1ssue Sgurces ¢STS MT STDY (RI) PHASE 111, MAY 30, 1986
Dperation:  (MAINTENANCE H

Locatipn: ksl

Orb,No/Mission: <G ?

Hardware/Software:<N/A > PROGRAM REF: STS
Reference Data: N/A

Description:
STANDARDIZE THE TYPE AND LOCATION CF CONNECTORS FOR EASE OF RAINTENANCE.

SEERERERERE IR R E RS HE R ER R E RS E RS EE R R R R R R R R R R R R R
10:  <1099.00> lssueist: DESIGN CRITERIA :

Issuels) cont,: : :

1ssue Source: ¢(ET3 MT STDY (R1)? PHASE 111, MAY J@, 1986

Dperation:  {TEST ,

Location: {OREITR>

Ork.Ne/Mission: <6 2

Hardware/Software: (AVIONICS 5 PROGRAM REF: 8TS

e e e et

Reference Data: N/A

Description:
AVIONICS EQUIPMENT SHOULD USE SOME TYPE OF FORCED AIR SYSTEM RATHER THAN

COLDPLATES FOR COCLING.

}iiili{-i‘lli{{'{'!i*i!ili*{iiiiliifiiiiI"Hili{l’ll’iiil{lli*llili!il’ii{l’*liiiiifii{i



1D: <118e.90; lssue(g): TECHNOLDGY :
Tssue(s) cont.: : :
Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 3B, 1986

Operation:  {BENERIC >

Location: <ORBITR>

Orb. No/Miscior: (§ )

Hardware/Software:<N/A ) PROGRAM REF: SIS

Reference Data: K/A

Description:

BUILD ON-BOARD DATA ANALYSIS AND ARTIFICIAL INTELLIGENCE INTD THE SYSTEM.

HHH P R R R R R R R R LR R R - F
1D: {1ie1.8®) Issue(st: DESIGN CRITERIA : FAULT DETECTION

Issue(s) cont.: AUTOMATION : :
Issue Scurce: <5TS M7 STDY (RD)} PHASE 111, MAY 3B, 1986

Operation:  (TEST }

Location: {KSC >
Orb.No/Mission: <8 >

Hardware/Software: <N/A ) PROGRAM REF: 5TS

Reference Data: N/&

Description:

DESIBN SELF-DIAGNOSIS INTD SYSTEMS WHICH IDENTIFY SYSTEM DEGRADATION AS WELL AS
HARD FAILURES.

R R R R R R R R R R R R R R B R E H R R R R R RN RN R R R R LR R 054
I0: <1iBz.88 Issue(si: DESIGN CRITERIA :
Issue(s! cont.: : :
Issue Source: <5TS MT STDY (RD)> PHASE 111, MAY 38, 1986
Operation:  <MAINTENANCE 3

Location: <KSC

Orb.No/Mission: (6 p
Hardware/Software:<N/A } PROGRAM REF: STS

Reference Data: N/A

Description:
FUNCTIONAL COMPONENTS SHOULD BE NEITHER BRAZED NOR WELDED INTD THE SYSTEM.
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10: <1103.0® lssue(s): MAINTAINAEILITY : CRi
Issue{s) cont.: : . OF

Issue Source: <575 MT STDY (RID PHASE 111, MAY 3B, 1988
Operation: {MAINTENANCE y

Lacation: KSC 2

Orb,No/Mission: <6 Y

Hardware/Software:<N/A } PROGRAM REF: ST5
Reference Data: N/A

Description:

WHERE WECHANICAL FITTINGS ARE REQUIRED, USE FITTINGS WHICH ARE EASILY MATCHED
AND REQUIRE ND SAFETY WIRING.

nnnnnnnnnnnnnnnnn xlllllll‘lllxlllllllllllllllllllllllllllll1lAlllnll.lllIlllllx
rttt-:u-t-tt:t-tl-wthtt--x-x:tttx-t-ntrttt-iuluittt-litit'----lrirtitlitt:---‘

10: <1104.800 Issue!s): FAULT DETECTION H
Jesueis) cont.: : H
lssue Scyrce: <STS MT STLY (RIV PHASE 111, MAY 3B, 1986

Operation: (TEST }
Location: (ORBITR>
Orb.No/Mission: <& )

Hardware/Software: (AVIONICS } PROGRAM REF: STS

Reterence Data: N/A

Description:

PROVIDE IMPROVED DIABNDSTIC SOFTWARE FOR IN-BOARD COMPUTERS FOR FAULYT DETECTION

liii!’}*iil!liliii!**il!ll*!}fl*iii{i{iiliifiii!lllllilliilifiiililliiiiilillil

10: (1105.00% lssupis): DRAWING SYSTEM H
Issue(s) cont.: s H
Issue Source: ¢STS MT STDY (RID) PHASE 111, MAY 38, 1986
QOperation: {BENERIC )

Location: kst

Orb.Mo/Mission: <G ?

Hardware/Sof tware:{N/4 b PROGRAN REF: STS

AL AR L2 )

Reference Data: N/A

Descriptien:

REFERENCE DESIGNATORS SHOULD BE OF A CONSTANT FORMAT ACROSS ALL PROGRANM
ELEMENTS: ORBITER, EXTERNAL TANK (ET}, SCLID ROCKET BOOSTERS (SRBS). DEVELOP A
UNIFORM SYSTEM,

!ii!*iii*ililiifﬁ*if!*&iiif*i*i?****i?{f*Qi{iiii}iiiifil{*i*iil*iiil**i!!**ili}
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0: <er.ee> Issuelsi: PROCEDURE :
Issueis) cont.: : :
Issue Source: <STS MT STDY (RI)? PHASE 111, MAY 39, 1986
Operation:  <FAULT TSDLATION >

Location: k€

Orb,No/Mission: <6 b
Hardware/Software:{N/A > PROSRAM REF: STS

LR L LU R

Reference Data: N/A

Description:

THE LACK OF PRE-DEVELOPED TROUBLE SHOOTING PROCEDURES REQUIRE THE PERSONNEL ON
STATION TO RESOLVE THE PROBLEM. THIS RESULTS IN EXPENDED MANHOURS TO REDOCUMENT
TROUBLE SHODTING, REMOVAL AND REPLACEMENT AND RETEST PROCEDURES.

R R R R R R R R R R R T SRR R R R R R R R R H R R R RS R R R H 1 34

10: <1t@s.ed> Issue(s): MAINTAINARILITY : PROCEDURE
Issue(s} cont.: : :

Issue Source: <575 MT STDY (RI}} PHASE 111, MAY Jd, 1986
Operation:  <MAINTENANCE
Location: KSC >
Orb.No/Mission: (6
Hardware/Software: (N/# ) PROGRAM REF: STS

e —— et .

Reference Data: N/&

Description:

MAINTENANCE PROCEDURES SHOULD EE PROGRAMMED INTD A DATA BASE THAT WOULD INCLUDE
TROUBLESHOOTING, LRU AND RETEST PROCEDURES FOR ALL SLB-SYSTEMS.

-

iiiiiiliiliiiilililiiiilii{ii{iliilibiiii*fliil{lilllllllllllilllii!i{!il*l#lii
10: <11e9.ee» Issuels): ACCESSABILITY :

Issue(s) cont.: : :

Issue Source: (STS MT STDY (RI); PHASE TI1, MAY 38, (9Bs

Operation:  {MAINTENANCE v

Location: KSC

Drb,No/Mission: 46 )
Hardware/Software:{N/A ) PROGRAM REF: STS

Reference Data: N/&

Description:

DUE TO KEIGHT RESTRICTIONS, THE GNXC SYSTEM HAVE BEEN INCORPORATED WITH OTHER
SYSTEMS IN ORBITER AVIONIC BAYS, THIS INCORPORATION LIMITS ACCESSIBILITY

TO SYSTEM COMPDNENTS.

li!ilifiliiilii!l*fii**lliilff*!*!!flililf}&*llllllifiii!il*iffi!ililiiiiii{}i§



ID: <1118.88 Issuets): ISOLATION
Issue{s) cont.: : .

Issue Source: ¢STS MT STDY (RI}> PHASE 111, NMAY 3@, 1986
Operation:  <TEST )

Location: {ORBITH>

Orh.No/Mission: <6 )

Hardware/Software:<N/A ? PROBRAM REF: S§TS

Reference Data: N/&

Description:
POTABLE AND WASTE WATER SYSTEMS SHOULD NOT BE INTERCONNECTED.

R R R R E R R R F R R R R R R R A R R H R R R R R R R R R R E R R R R

10: <itiL.ed lssue(s): DRAWING SYSTEM :
Issue(s) cont,: : :
Issue Sources <STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation:  {BGENERIC )

Location: (k8L >

Ocb.Na/Mission: <6 )

Hardware/Softuare:{N/A b PROGRAM REF: STS

Reference Data: N/&

Description:

ANY MODIFICATION DF CONTRACTOR OF GOVERNMENT FURNISHED EQUIPMENT SHOULD BE
CLEARLY IDENTIFIED ON THE PART AND DRAWING.

FEEER RN RE R R R R R R R R R E R R LR R R R R F R R R HE R R R R E R R R H R R R R R R 1
I <1112.80) Issuefs): MAINTAINABILITY :

Issue(s) cont.: : :

1ssue Saurce: <5TS MT STDY (RI): PHASE II1, MAY 3@, 198%

Operation:  <MAINTENANCE >

Location: {ORBITR>

Orb.No/Mission: B >

Hardware/Software: (SSHE )i PROGRAM REF: STS

Reterence Data: N/A

Description:

THE USE OF LIGHT-WEIGHT HEAT SHIELDS PROVIDES AN EXAMPLE OF MAINTAINARBILITY
BEING BUILT INTD THE ORBITER. SINCE THEY ARE SEGMENTED, ONLY A SECTION HAS
TD BE REMDVED TO WORK ON THE ENSINES.

FEREEE R E R R R P R R R R R R R R R R R R R R R R P R R R R R R R R R R E R E Y
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I 113,80 Issug(s): MAINTAINABILITY :
lssuels) cont.: H :
Issue Source: (STS NMT STDY (RI)> PHASE 111, MAY 38, 1986
Operation;  <REPLACEMENT/LRU >

Location: {KSC >

Orb.No/Missign:  (N/A )
Hardware/Softuare: (G5E 3 PROGRAM REF: 87§

Reference Data: N/&

Description:
GSE MUST BE TESTED AND FIT CHECXED PRIOR TO REQUIRED USE. MISTORY TERCHES US
THAT LRU 6SE USUALLY REQUIRES MODIFICATION UPON FIRST USE.

R E R R R R R R R H R R R HE R R R R R R R HE R R R E R R E R R 1 4E

10: <1i14.80 Issue(s): DRAWING SYSTEM :
Jssue(s) cont.: . .

1ssue Source: {STS MT STDY (RI)» PHASE III, MAY 38, 1986
Operation:  {REPLACEMENT/LRU »
Location: {¥SC 7

Orb.No/Mission: <6 3
Hardware/Software:<N/A } PROGRAM REF: STS

Reference Data:  N/A

Description:

ENSURE THAT ALL REPAIRABLE LRU'S AND THEIR COMPOMENTS ARE IDENTIFIED
(PREFERABLY DURING THE DESIGN/PRODUCTION PHASE}.

BEEHEE R R R R R AR R R R R L R R R R R R R R R R R R R
ID: <if15.e¢) Issuels}: INTERFACE :

lssuels) cont.: H :

Issue Source: ¢STS WT STDY (RD)? PHASE I11, MAY 38, 1986

Dperation:  <FAULT ISOLATION >

Location: {KSC >

Orb,No/Mission: <& >
Hardware/Software:{(N/A 3 PROGRAM REF: ST8

Reference Data: N/&

Description:
PRINARY AND SECONDARY SYSTEMS SHOULD WAVE NO COMMON INTERFACES.

BT EE AR R AR R R R R R LR S SR R P T R R H R R R R R O H R R R R R E 5
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1b: (1tle.ee Issuye(s): DRANING SYSTEM : CHANGE CONTROL
Issug(s) cont.: : :
Issue Source: ¢STS MT STDY (RI}> PHASE 111, MAY 3B, 1986

A

Operation:  <BENERIC /

Location:  <{KSC > CmInTRIAL
Orb.No/Mission: <6 ) CE B QUALWY

Hardware/Software: {N/A ) PROBGRAM REF: ST5

Reference Data: N/A

Description:

ENGINEERING/DRAWING CHANGE CONTROL AND RELEASE SYSTEM SHOULD BE DESIGNED FOR
THE LONG RANGE USER AND NOT THE OME-TIME DESIGNER/BUILDER.

HEEE R EE R R AR R E R R R F R R R R F R R LR R A R R F R L R R R R F R A 15 E
10: <1i17.00) Issue{s): CHANGE CONTROL :

Issueis) cont.: : H

Issue Source: <ST5 MT S57DY (RI}> PHASE 111, MAY 3@, 1986

Qperaticn:  <BENERIC >

Location: <KSC >

Orb,No/Mission: <& )

Hardware/Software: <N/A b PROGRAM REF: STS

Reference Data: N/A

Description:

THERE SHOULD BE A SINGLE PROGRAM WIDE IDENTIFICATION OR CONTROL NUMBER FOR
CHANSES. PRESENT SYSTEM HAS AS MANY AS THREE DIFFERENT CONTROL NUMBERS FOR
A SINGLE ORBITER CHANGE.

BEEEF PR ER R R R AR R R R R R R R M M R R B A R E R R R B LR R
ID: <1118.08> Issue{s): DRAWING SYSTEM :
Issupis) cont.: : H
Issue Source: {(STS MT STDY (RD}> PHASE 1[I, MAY 30, 1986
Dperation:  {BENERIC >

Location: ksC >

Orb.No/Mission: <B >

Hardware/Software:<N/A > PROGRAM REF: S8
Reference Data: N/A

Descrigtion:

MANUFACTURING DRAMINGS SHOULD BE PURCHASED FOR ASSEMBLIES...

C-7)
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10: <1120.29 lssuets): MODULARIZATION
Issue(s) cont.: o :
lssup Source: (STS MT STDY (RI)) PHASE I11, MAY 308, 1966

Qperation;  (TEST Y

Location: KSC °»

Orb.No/Missicn: <G >
Hardware/Sottware:{N/A ) PROGRAM REF: STS

Reference Data: N/A&

Description:

INDIVIDUAL SUB-ROUTINES, MODULES AND PACKAGES SHOULD BE ISOLATABLE AND
REINSTALLABLE WITH TOTAL TRANSPARENCY SG ALGORITHMS CAN BE CORRECTED, INPROVED,
OR CHANBED WITHOUT BULK PROCESSING.

FEREFEF R ER IR R R FE R R E R R R F R R E R R R R FE R R LR R M AR
1D <11zi.e9 Issuels): TIME/ON-LINE :
Issuels) cont.: : :

Issue Source: ¢STS MT STDY (RI)} PHASE 111, MAY 38, 1986

Operatign:  <SCHEDULING >

Location: K€ >

Drb.No/Mission: 46 ¥

Hirdware/Software:<N/A ¥ PROGRAM REF: STS

Reference Data: N/

Description:

MAXIMIZE ABILITY FOR PARALLEL OPERATIONS WITHOUT LINK/BANDRIDTH RESTRICTIONS,

FERER AR R R IR R R R R AR R R R F R R M A R R R H R H L R R R R E R R R R RO

10: <1122.8e lssuels): FAULT DETECTIDN + AUTOMATION
lssue(s) cont.: H :

Issue Source: ¢(S7S W7 STDY (RI}D PHASE 111, MAY 38, 1986
Operation:  <TEST ¥

Location: {KSC >

Orb.No/Mission: <6 i

Hardware/Software: (N/A Y PROBRAM REF: 575

Reference Data: N/A

Description:

HANUAL FUNCTIONS SUCH AS ON-ORBIT VACUUM INERTING, PRELAUNCH HELIUM
CONFIGURATION AND PRE-LANDING HELIUM PESSURIZATION PREPARATIONS SHOULD BE
AUTOMATED TO THE MaXIMuM EXTENT FOSSIBLE.

R R R R R R R R R R F SRR R R P U R R R R R R H R R R R U R E R R RS



ib: <1123.e00 lssue(s): MAINTAINABILITY :

lssue(s! cont.: : : ORIGINAL PAGE 3
Issue Source: <STS MT STDY (RD)} PHASE 111, MAY 30, 198& OF POOR QUALITY

Ogeration:  ¢REPLACEMENT/LRU >

Location: (K5€ >

Orb.No/Mission: <8 ?

Hardware/Software:<N/A } PROGRAM REF: STS

Reference Data: N/A

Descriptian:

SYSTEM ELEMENTS SHOULD BE CENTRALIZED WHERE POSSIBLE IN ORDER TD FACILITATE
MAINTENANCE/TRGUBLESHOOTING/LRU CHANGEDUT.

FREERE R M R R FE R R LR R R E LR A E R R R R R R R R R R
10:  <1124.08) Issue{s!: DESIGN CRITERIA :
Issue(s) cont.: : :
Issue Source: <STS MT STLY (RI}J PHASE 111, MAY 38, 1986

Operation:  <ASSEMBLY >

Location: {K5C >

Orb.No/Mission: <6 )
Hardware/Softuare:(N/A ) PROGRAM REF: STS

Reference Data: N/

Description:

REBUIRE MANUFACTURER'S TO ABIDE BY MORE STRINGENT CLOSEDUT INSPECTIONS RELATED
T0 MATING, TORQUING, AND LOCKWIRING OF COAXIAL CONNECTORS.

EREREEEF R E R AR R R R R R RS E R R R R E R R F HE R E R R E R H R R E R R R R E R LR R 1 3R
1D: (1i25.28 Issug(s): COST/MANHOURS :

lesuefs) cont,: : H

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

Dperation:  <REPLACEMENT/LRU »

Location: {K8C

Orb.No/Mission: <6 )

Hardware/Software:{N/A ) PROGRAM REF: STS

LR LI -2 S

Reference Data: N/A

Descripticn:
SOLE SOURCING DOES NDT LEND ITSELF TO COST EFFECTIVENESS

PR AR AR R FE R E R R A PR R R P R E R R R P R R R R R R R R R R
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ID:  (1126.8% Issueis)s MAINTAINABILITY H
Issue(s} cont.: : :

Issue Source: <STS MT STDY (RI}) . PHASE II1, MAY 3B, 1986

Operation:  (MAINTENANCE Y

Locatiopn: K€

Drb.No/Mission: <8 >

Hardware/Software: (N/A 7 PROGRAM REF: STS

Reference Data: N/&

Description:

INCLUDE & LO6ISTICS REPRESENTATIVE ON THE DESIEN TEAM TO CONTINUALLY ADDRESS
THE PROBLEMS OF STANDARDIZATION, EASE OF MAINTENANCE AND ACCESSIBILITY.

HEEREHE R R R R R R R R R LR R R PR R R E R R R R R R R R R4
1D: <1128.00; Issue(s!: SAFETY
Issuels) cont.: : :
lssue Source: <STS MT STDY (RD)? PHASE II1, MAY 38, 1986

Operation: {TEST >

Location: kst >

Orb.No/Mission: <6 Y

Hardware/Software; (N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

PROVIDE (COMPUTER) BASE THAT SHOWS DISTANCES 70 BE CLEARED FOR HAZARDOUS
OPERATIONS & DATA THESE ARE BASED ON. LIST ALL INCIDENTS/ACCIDENTS DURING
HATARDOUS OPERSATIONS THAT VERIFY OR CONTRADICT THE CLEARANCE ON PROTECTIVE
EQUIPMENT REQUIREMENTS.

SRR R R R R R R R R R R R R R R R R R R R T AR R R R R R R AR R R AR L R LR R HER R SR 1 RS
10 9.8 Issue{s): FAULT DETECTION :

Issuels) cont.: : :

lssue Source: <STS MT STDY (RI)> PHASE 111, MAY 30, 1986

Operation:  <BENERIC )

Location: KSC >

Orb.No/Mission: ¢B b

Hardware/Software: (N/A ) PROGRAM REF: 5TS

Reference Data: N/A

Description:

SYSTEM DOWNTIMNE COULD BE DECREASED BY INCORPCRATING BOTH ANOMALY DETECTION AND
FAULT ISOLATION.

R R R R R R R R R R R F R R A R R R R R E R R R R R R R L R R R R R R R R R R R R E 1
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ORIGINAL PACE i3
OF POOR QUALITY

1D <1132.88) Jssuels): SAFETY H
Issuels) cont.: : H
Issue Source: {STS MT STDY (RI) PHASE 111, MAY 3B, 1986
Qperation: <HAZARDOUS >

Location: {K§C >

Orb,No/Mission: <6 }

Hardware/Softuare:(N/A ) PROGKAM REF: STS

PR LB A ey

Reference Data: R/A

Description:
ESTABLISH A DATA BASE DOCUMENTING TYPES OF HAZARDOUS DPERATIONS.
CLEARANCE/CLOTHING REQUIREMENTS AND BASIS FOR THESE REQUIREMENTS.

R ERERE R R R AR R R R R R R R L H R R R R R R R E R 1
10: <113i.e0) Issuets): MAINTAINABILITY H

Issue{s} cont.: H :

l1ssue Source: (STS MT STDY (RD)D PHASE 111, MAY 38, 1986

Dperation:  <MAINTENANCE ¥

Location: {KSC >

Orb.No/Migsion: 4B )

Hardware/Softuare: (N/A b PROGRAM REF: §T5

Reference Data: N/A

Description:
ASSESS GYSTEM ARCHITECTURE FOR IMPACT ON LIFE CYCLE COSTS AS MELL AS FOR
INITIAL DEVELOPMENT COSTS.

SEREEEEE AR AR R R R R R R R RS PR LR R R R HHEEE LR R R E R R R
1D: <1135.8€7 lssue(s}: DESIGN CRITERIA
Issue(s) cont.: : :
Issue Source; ¢ST5 MT STDY (RIDD PHASE 11, MAY 38, 1986

Dperation:  ¢BEMERIC ¥

Location: S 2

Orb.No/Mission: <5 K
Hardware/Software:{N/A ¥ PROGRAM REF: STS

P A

Reference Data: K/4

Description:

HARDWARE AND SOFTWARE DEVELOPMENT SHOULD BE MARRIED DURING DEVELDPMENT OF
DETAILED DESIGN SPECIFICATIONS SO AS TO BE COMPATIBLE WITHOUT COMPROMISING
BASIC DESIGN CONCEFTS,

iil!iiiiliifliﬂ'*{if}iiil*I-{'Hiil'{l'ilii{i{’}{i{ll’li{!lll*i{{{-!l!{liil{'{l’lliliI!i
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10: <113s.88) Issue(s): MAINTAINABILITY + CHANGE CONTROL
lssueis) cont,: : :

Issue Source: <5TS MT STDY (RI)) PHASE 111, MAY 38, 1986

Dperation:  {SCHEDULINE >

Locatien: <kSC >

Orb.No/Mission: {8 b

Hardware/Software:{N/A ), PROGRAM REF: STS

Reterence Data:  N/A ’

Description:

A MAINTAINABILITY REP. SHOULD SIT ON THE CHANGE BOARDS AND TECHNICAL REVIEW
BOARDS AND HAVE STATUS EBUAL TO ENGINEERING AND FINANCIAL REPRESENTATIVES.

AR R I F R R L R R R R R H T R R R R R R R H R R HE R L R R R RS

1D: <1137.08> Issue({s): DESIGN CRITERIA :
Issue{s) cont.: s .

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 30, 1986
Operation:  <SCHEDULING >
Location: &sC

Orb.No/Mission: (B )
Hardware/Sottware: (N/A ? PROGRAM REF: STS

Reference Data: N/A

Description:
DESIGN EFFORT SHOULD BE BASED ON THE ACTUAL OFERATING REQUIREMENTS.

HEEE R R F R E R R R A R R R R R R R R R E R LR H R E R R 004
10: <1138.88: lssue(s): DESIGN CRITERIA ¢ AUTOMATION

Issue(s) cont,: ACCESSABILITY ¢+ FAULT DETECTION :

Issue Source: <STS MT STDY (RI)) PHASE I11, MAY 38, 1984

Operation:  <FAULT ISOLATION >

Location: kSC 7

Ort.No/Mission: <(§ b
Hardware/Software:<N/A b PROGRAM REF: STS

Reference Data: N/A

Description:

IMPROVE SYSTEM ACCESSABILITY AND PROVIDE INCREASED BUILT IN TESTING, FOR
AUTOMATIC FAULT DETECTION/ISOLATION,

PR R R R F R F AR R F R S R R R R R R R F R R R R R R E R R R R R R R R AR R R R E R E RS 284
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ORIGINAL PAGE IS

10: <1139.00) Issuels): DRAWING SYSTEM : OF POOR QUALITY
Issue(s) cont.: : :

Issue Source: ¢STS M7 STDY (RI}) PHASE 111, MAY 38, 1986

Operation:  <BENERIC )

Location: {KSC 7

Orb.No/fission: <B ?

Hardware/Software:<N/A b PROGRAM REF: STS

Reference Data: N/

Description:
ENFORCE A STANDARDIZED DRAWING AND PART NUMBER SYSTEM ON ALL CONTRACTOR AND

BOVERNMENT FURNISHED EQUIPMENT.

AR EEEEE IR R AR R R R R R R R R R R R R R R F R R A R R R F R H RS R E R R R R R R R LR HEE

1D: <1i41.68 Issuefsi: FAULT DETECTION + AUTOMATION
lssue(s) cont,: : .

Issue Saurce: <S5 MT STDY (RI}> PHASE 111, MAY 38, 1986
Dperation:  <FAULT ISOLATION
Location: kSC >

Drb.No/Mission: <5 b
Rardware/Software:{N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

PROVIDE THE CAPABILITY FOR GROUND SYSTEMS TO PERFORM DIAGNDSTIC MONITORING AND
CHECKOUT OF ON-BOARD SYSTEMS.

PR R R AR RIS R R R RS R R R E R R R R R E R R R R R RS R R R R R E R R R 1Y

10: <1142.R80 Issueis): FAULT DETECTION :
lssue(s} cont,: H :

Issue Source: {SYS MT STDY (RD): PHASE 111, MAY 38, 1986
Dperation:  <FAULT ISDLATION
Lecation: (G
Orb.No/Mission: ¢B
Hardware/Software:<N/A ) PROGRAM REF: 578

Reference Data: N/A

Description:

ON BOARD FAULT RESOCLUTION AND RECOVERY SOFTWARE WOULD REQUIRE INPROVEMENT FOR
FUTURE PROGRAMS.

~s
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1D: <1144.89 Issue(s): DESIGN CRITERIA :

lssuels) cont,: : :

Issue Source: (STS MT STDY (RID PHASE 111, MAY 38, 1986
Operation:  (TEST )

Location: (KsC >

Orb.No/Missign: <6 »

Hardware/Software:<N/4 > PROGRAM REF: STS

Reference [ata: N/A

Description:

DESIAN SPACE STATION MEASUREMENT DATA SYSTEMS SUCH THAT SOFTMARE PARTITIONING
1S NOT REQUIRED, AND SEPARATE SPACE STATION HEALTH AND STATUS DATA™FROM
EQUIFMENT/SATELITE USER DATA.

FE R R R R A R R R R R R R R R A LR H R HE R R R R HE R R R4
10 (114s.20 Issue(s)s FAULT DETECTION :

lssue(s) cont.: : :

Issue Source: <STS MT STDY (R}’ PHASE II1, MAY 3@, 1986

Operation:  <TEST ?

Location: KSC >

Orb.No/Mission: (G ?

Hardware/Software:(N/A b PROGRAM REF: STS

Reference Data: N/A

Descripticn:

UPGRADE COMPUTERS & BROUND CHECKOUT SYSTEM, SWITCHSCAN WOULD HAVE REDUCED
GROUND TURNARDUND TIME ENABLING TECHS/ENGRS TO TROUBLESHOOT AND VERIFY SYSTEN
INTEGRITY IN A MCRE EXFEDITIOUS MANNER.

B R R R RN R L E R F R R R R R R R R R R R R R P R M R R F R R R R R R R H R AR E R EE 14 H
10: <1147.9%> Issuel(s): MAINTAINABILITY :
Issuels} cont.: : :
lssue Source: ¢(STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

Operation:  (MAINTENANCE >

Location: {DRBITR>

Orb.No/Mission: <6 )

Hardware/Software:<N/A ) PROBRAM REF: STS

Reference Data: N/AA

Description:

MINIMIZE SUBSYSTEM DOWN-TIME BY DESIEN OF ORU'S THAT ARE MAINTAINABLE WITHOUT
SACRIFICING RELIABILITY.

182
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10 <1148.82> lssug(s): DESIGN CRITERIA d ORIGINAL PAGE IS

Issuels} cont.: : ,

: : OF
lssue Source: <STS MT STDY (RI)>  PHASE 111, MAY 38, 1986 POOR QUALITY

Operation:  <BENERIC >

Location: {K5C >

Orb.No/Mission: <8 ?

Hardware/Software:{N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

PERFORM HARDWARE AND SOFTWARE DETAILED DESIGN AS A JOINT ACTIVITY AT THE
EARLIEST OPPORTUNITY.

B HERE R R R R R R A R H R R R R R R E R R L R R R E R R R R H R
10: <1149.22> Issue(s): ACCESSABILITY ¢ MAINTAINABILITY
Issue(s) cont,: : H

Issue Scurce: (STS MT STDY (RI}) PHASE 111, MAY 32, 1986

Operation:  (REPLACEMENT/LRU »

Location: (OREITR>

Orb.No/Mission: <6 }

Hardware/Softuare:(N/A y PROGRAM REF: STE

Reference Data: N/A

Description:

SYSTEM ORUS NEED TC BE ACCESSIBLE IN ORDER TD FACILITATE PLANNED/UNPLANNED
MAINTENANCE. ELIMINATE INTEGRATION WITH OTHER SYSTEM DRUS WHERE PUSSIBLE.

iii{lilfliiiliiilf{ii{i{I*liiillii{{Qiliifiiiil{li!iiii*liii{ilfliiliii*lilili*
1D <1152.00) Issuels): MAINTAINABILITY :

Issuels) cont.: : H

Issue Spurce: {515 MT STDY (RI)? PHASE I11, MAY 38, 1986

Dperation:  MAINTENANCE p

Location: {ORBITR>

Orb.No/Mission: (6 )

Hardware/Software:(N/A ? PROGRAM REF: STS

e ————————

Reference Data: N/

Description:
INSURE THAT ALL INSTALLATIONS HAVE "PRACTICAL® IN-FLIBHT MAINTENANCE

CAPABILITIES.

FHERE R R R R AR R R E R R R R AR R F R R R A R R R R R R I Y
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1D: <1133.88> Issua{$): FQULT DETECTION + AUTOMATION
lssuel(s) cent,: : S T :

1ssue Source: {STS MY STDY {RI) PHASE III, MAY 3B, 1985
Operation: <FAULT ISOLATION

Location: (KS€C >

Orb.No/Mission: <6 b

Hardware/Software: {N/A } PROGRAM REF: STS

Reference Data: N/A

Description:

AUTGMATED MONITOR AND CONTROL IS ESSENTIAL TO THE REDUCTION OF MAN-HOURS
REQUIRED FOR TESTING AND FAULT ISOLATION.

FEEE R R R M TR RS E R R R A R R R L R R R R R
ID: <1154, Issuels!: MAINTAINABILITY

lssuels) cont.: : :

Issue Source: (STS MT STDY (RD)? PHASE 111, MAY 38, 1986

Operation: (MAINTENANCE H

Location: (K8C

Drb.No/Missipn:  <N/A >

Hardware/Software: <N/A b PROGRAM REF: STS

Reference Data: N/A

Description:
DEVELOP STANDARD PROCEDURES ACKOSS ALL SUB-SYSTEMS FOR MAINTENANCE AND RETEST.

FEEE MR PR R R R H R L E R R R R R R AR E R P R E H R R R R R R RS
10:  <1157.eeF Issue(s}: FAULT DETECTION :
Issue(s) cont,: : :
Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation: <FAULT ISOLATION >

Location: «KSC >

Orb.No/Mission: <6 b

Hardware/Sottware: <N/A ) PROGRAM REF: STS

Reference Data: N/

Description:

PROVIDE ON-BOARD CHECKOUT, FAULT ISOLATION/RESOLUTION CAPABILITY, ANE
*INTELLIBGENT®" RECOVERY PROCEDURES.

FEE R R R R R R R R R R AR R R R R R R AR R R R R R R R E R TR R R R 08
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10: <1159.9@) Issue(s}: TECHNOLOGY H
Jssuels) cont.: H :
1ssue Source: (STS MY STDY (RI)? PHASE 111, MAY 38, 1986
Dperation:  (TEST b

Location: {KSC >

Orb.No/Mission: <6 )

Hardware/Softhara:{N/A p PROGKAM REF: STS

e e

Reference Data: N/&

Description:
CONSIDER STEAM GENERATION FROM SOLAR PANELS FOR FODD PREPARATION, POTABLE WATER
, STERIALIZATION, HEATING, ETC.

l{liliiiiili!{liiiillil!liliiliii!iiiif!iifillliillilii{illl!ililiiiliilii!}l{l'

10: <1si.ee lssuels): DESIGN CRITERIA :
Issuels) cont.: : :
1ssue Scurce: (ST MT STDY (RI)) PHASE 111, MAY 38, 198b
Dperation:  (TEST ¥

Location: {KSC >

Orb. No/Mission: ¢B >

Hardware/Softwkare:(N/A ? PROGRAM REF: STS

fieference Data: N/A

Description:

DESIGN SYSTEM 7O PERMIT ELECTRICAL ISOLATIDN/FOWER DOWN OF SUESYSTENS WITHOUT
POWER INTERRUPTION TO OTHER SYSTEMS.

FEEEE R E R R R R LR R R E R EE R R AR L E R E R EE R R R R R R R
1D: <1162.0% lssuets): DESIGN CRITERLA :
lssue{s) cont,: : :
lssue Source: ¢STS MT STDY (RID PHASE 111, MAY 3B, 1986
Dperation:  <REPLACEMENT/LRU >

Location: {KSC 7

Drb.No/Mission: <6 )

Hardware/Software: (N/A ) PROGRAM REF: 575

HULAR-LLL LSy

Reference Data: N/R

Description:
CONSIDERATION MUST BE SIVEN TO REPLACEMENT OF FRILED COMPONENTS RITHOUT MAJCR
PONER SHUTDOWNS, DISAGSEMBLY AND MINIMAL RETEST OF FLIGHT HARDWARE.

fiiil!iii{}iliiililii!iiI*lilffiiliil*!i!ii!i‘l*l**i!ililiiii!lii!l{iliilili!!l

ORIGINAL PAGE IS
OF POOR QUALITY
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10: <1164.28) Issue(s): PROCEDURE : MAINTAINABILITY
[ssuels) cont.: : :

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986

Dperation:  ¢MAINTENANCE »

Location: KSC >

Orb.No/Mission: <6 ’

Hardware/Softuare:{N/4 ) PROGRAM REF: STS

Reference Data: N/&

Description: .
MAINTENANCE PROCEDURES COULD BE AUTOMATED AND APPLIED AT THE RECEIVING GROUND
STATION WHERE MEASUREMENTS CAN BE MONITORED INDIVIDUALLY VIA COMPUTER.

R R R R R R R N R R R R R R R R R R R R R R R R R R E R R R R R R HE VR £

ID: .<1165.00> lssuels}s TECHNOLOGY :
Issuels) cont.: ; :
Issue Source: <STS MT STDY (RI) PHASE III, MAY 3B, 1986
Operation:  <TEST )

Location: «{ec >

Ort.No/Mission: (B >

Hardware/Sof tware: <E0AL ? PROBRAN REF: STS

Reference Data: N/&

Description:

LATEST TECHNOLOEY SOULD BE PURSUED, AS CCMS TECHNOLDGY USED ON STS IS FIFTEEN
YEARS OLD.

HI IR R R R R R R R R R A PR A R R R R R R S E R R R E S R R A R R R R LR R R L LR R AR 1R 2SS
1D:  <114s.80 Issue(s}: COST/MANROURS ¢ SAFETY

lssue(s) cont,: DESIGN CRITERIA :

Issue Source: ¢STS MT STDY (RI)» PHASE 111, MAY 38, 1986

Operation:  (TEST p

Location: KSC >

Orb.No/Mission: <6 }
Hardware/Software:(N/A b PROGRAM REF: STS

Reference Data: N/A

Description:
MANY RESOURCES WERE EXPENDED GATHERINS GAS SAMPLES OF RESTRICTED/CONFINED AREAS
. FIXED SAMPLING EQUIPMENT WITH EXTERNAL READOUTS WOULD HAVE SAVED RESOURCES.

R Rt R R R R E M H R R R R R R H R E R L R R R R R H R R R E R R4S
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1D:  <1ie7.e8 Issuels): LOGISTICS/SPARES :

lssuels! cont.: : :

lgsue Source: (STS MT 5TDY (RI)> PHASE 111, MAY 38, 1988
Operation:  <REPLACEMENT/LRU >

Location: {ORBITR>

Orb.No/Mission: <5 )

Hardware/Software:<N/A ) PROGRA® REF: STS

Reference Data: N/A

Description:

ORBITAL REPLACEABLE UNITS (DRUS) SHOULD USE ALIGNMENT RAILS WITH CONNECTORS
WHICH AUTOMATICALLY MATE WHEN ORU 1S INSERTED INTO MOUNTING FIYTURE.

FEREEF R R R R E R R R E R R R R AR R R R R R R R R R R E R 4
1D: <1168.28> lssueds}: FAULT DETECTION : AUTOMATION

Issup(s) cont,: : :
Issue Source: ¢STS MY STDY (RD)) PHASE 111, MAY 3@, 1986

Operation:  (TEST )

Location: {Ks€ =

Orb.No/Mission: <6 Y
Hardware/Software:<N/A ¥ PROGRAM REF: STS

Reference Data: N/

Description:

USE OF OFF-THE-SHELF EGUIPMENT LIMITS THE AMOUNT OF AUTOMATION WHICH CAN BE
INCORFORATED INTO SYSTEM DESIGN.

FREEEEFE R R R R R E R LR E R E P R R E R R R F R R R R R R R R E R R R
ID: <1189.028) Issue{s}: MAINTAINABILITY : ACCESSABILITY
Issueis) cont,: : H

Issue Source: <STS MT STDY (RIY) PHASE I[I, MAY 38, 1986

QOperation:  (REPLACEMENT/LRU >

Location: KSC

Orb.No/Mission: <6 )

Hardware/Software: {N/A b PROGRAM REF: STS

——————————

Reference Data: N/A

Description:

AR COOLED LRU'S SHOULD HAVE A MAINTAINABLE FILTERING SYSTEM (SOME SYSTEMS ARE
HIDDEN WHILE OTHERS REQUIRE COMPLETE DISASSEMBLY).

FEERE AR R R R R R R R E R R R R S LR R R R R R R R R R R R E R R R R R R E R R R 2

ORIGINAL PAGE IS
OF POOR QUALITY
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1D: <1170.0@> lssue(s}: FAULT DETECTION :

lssue{s) cont.: : Cor :

1ssue Source: {STS MT STDY (RI}> PHASE I1I1, MAY 38, 1986

Operation:  (FAULT ISOLATION >

Location: {KsC >

Orb.No/Mission: <& )

Hardware/Software:{N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

THE SHUTTLE'S ELECTRICAL SYSTEM IS MANUALLY CONTROLLED, REQUIRING EXTENSIVE
AMOUNTS OF TIME DEVOTED TO MONITORING THE SYSTEM. CONSIDERATION NEEDS TO BE
GIVEN 10 AUTOMATION OF THIS SYSTEM ON FUTURE PROGRANS.

FEE R R F R R R R R R R R R R R R R HE L E R R HE R E R R B R4S
10 <1171.90%) 1ssuels): FAULT DETECTION : AUTOMATION
Issue{s) cont,: DESIEN CRITERIA : :

Issue Source: <5TS MY STDY (RD)? PHASE 111, NAY 3B, 1986

Operation:  <REPLACEMENT/LRU »

Location: {ORBITR>

brb,No/mission: <6 ?

Hardware/Software: <N/A > PROGRAM REF: 575

Reterence Data: N/A

Description:

DESIGN ORU'S WITH BUILT IN DIABNOSTIC CAPARILITY TO FACILITATE FAULT ISCLATION.

-

SRR R R R R R R R R R A R R R E R R R R R RS PR R R R HE R AR R E I R E R R R E R R A RA R R LR R LR
1D:  1172.00) Issue{s}: FAULT DETECTION :

1ssuel(s! cont.: : :

lssue Source: {575 MT STDY (R} PHASE 111, MAY IO, 1986

Operation:  <TEST >

Location: {KEC

Orb.Mo/Mission: <B ?

Hardware/Software:(N/A ) PROBRAM REF: STS

Reference Data: N/&

Description:

BUILT-IN-TESTING SHOULD BE INCORPORATED INTO THE SYSTEMS OF NEW PROGRAMS. THESE
SYSTEMS SHOULD HAVE THE CAPABILITY OF TESTING ALL INTERFACES WITHIN THE SYSTEM.

R A R R E R R R R R R R R R R R L FE R R R R R R R H R IR F R R0 14
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10: <1184.@e> Issue(s): MAINTAINABILITY
lssue(s) cont.: : .

Issue Source: <STS MT STDY (RI)? PHASE 111, MAY 38, 1986
Dperation:  (REPAIR )

Location: {ORBITR>

Orb.No/Mission: ¢B )

Hardware/Saftware:{N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:
PACKAGE ORU'S SUCH THAT INTERNAL CARDS CAN READILY BE REMOVED AND REPLACED.

FEAFEE R R EHE R R AR R EHE R R E A R A R R AR R R R R H RV E R R R R R HH A H R E R R R HE T

ID: <1185.B8> Issuefs): ISOLATION :
1ssue{s) cont,: : :
l1ssue Source: ¢(STS MT STDY (RI)) PHASE 111, MAY 3B, 1986
Operation:  <TEST h

Location: kst

Drb.No/Missian: ¢E >

Hardware/Software:<N/8 7 PROGRAM REF: STS

e e e

Reference Data: N/A

Description:

ESSENTIAL SYSTEMS NEED 7O BE COMFLETELY INDEPENDENT OF OTHER SYSTEMS AND
SUB-SYSTENS.

FEHRE R R R R PR B R R R F R R R R LR R R RS
I0: <(118e.02> Issue(s): CHANSE CONTROL :

Issue{s) cont,: : :
Issue Source: (ST MT STDY (RI)> PHASE 111, MAY 38, 1986

Operation:  ¢BENERIC Y

Location: kst >

Drb.No/Mission: <B )
Hardware/Scftware:(N/A ? PROGRAM REF: STS

Reference Data: N/&

Description:

A SINGLE PROSRAM-KIDE IDENTIFICATION OR CONTROL NUMBER FOR CHANBES. PRESENT
SYSTEM ALLOWS {OR REQUIRES) AS MANY AS THREE DIFFERENT CONTROL NUMBERS FOR
A SINGLE ORBITER PROJECT CHANGE.

PR R E R R R R R R R R E R F AR RS AR B RS E R R R AR R T R R R R R R SR R R R R 1Y

CRIGINAL PAGE [S
OF POOR QUALITY
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ID: <1187.00> Issue(s): DESIEN CRITERIA :
Issuefs) cont.: : :
Issue Source: (STS MT STDY (RID) PHASE 111, MAY 38, 1986
Operation:  (TEST )

Location: K8€C >

Orb.No/Mission: <6 )

Hardware/Software: (N/A } PROGRAM REF: STS
Reference Data: K/A

Description:

GROUND AND FLIGHT SOFTWARE SHOULD EMPLOY COMPATIBLE LANBUAGES,

SRR R R R E PR R R R R R R R HE R R E R E R R SRR R R R L R H R R R I
1D: <1ige.Be> Issueis): COST/MANHOURS H

Issuels) cont,: : :

Issue Source: (STS MT STDY (RI)) PHASE 111, MAY 38, 1988

Operation:  <TEST >

tocation:  (KSC 3,

Ort No/Missicn: <5 b

Hardware/Sottware: (K/A b PROGRAM REF: ST5

Reterence Data: N/A

Description:

CONSIDER INSTALLATION OF PERMANENT GAS MONITORING SYSTEMS IN RESTRILCTED AND
CONFINED SPACES. THIS WOULD SAVE MANY MANHOURS AND MAINTENANCE OF PORTABLE
EQUIPMENT.

FEERE AR R R AR R AR R AR R R E R H R R R R R R R R R R R R R H R E R 1
10:  <1189.90> Issup(s): DRANING SYSTEM :

Issue(s! cont.: : :

Issue Source: (STS MT STDY (RD)} PHASE 111, MAY 3@, 1986

Operation:  {BENERIC }

Laocaticn: KSC

Drb.No/Mission: 46 )

Hardware/Software: {N/A > PROGRAM REF: STS

Reference Data: N/&

Descriptiaon:

STANDARDIZE DRAWING SYSTEMS FOR CONTRACTOR AND GOVERNMENT FURNISHED EQUIPMENT,

160
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I0: <1190.028> Issue(s}: TECHNOLOGY :
Issuels) cont.: H :
Issue Source: (575 MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation:  {GENERIC b

Location: 4 Gl

Orb,No/Mission: <6 ?

Hardware/Scoftware:<N/A ) PROGRAM REF: STS
Reference Data: K/&

Description:
UTILIZE ENABLED TOUCH PADS WHEREVER PRACTICAL.

HE MMM P R R H R R R R R R L R E R M E R E R R R B R R R R 444
10: <1193.08> Issue(s): FAULT DETECTION 1 MAINTAINABILITY
Issuel(s) cont.: : :

Issue Source: ¢STS MT STDY (RI)> PHASE 111, MAY 38, 1988

Operation:  (REPLACEMENT/LRLU >

Location: K& >

Orb.No/Mission: <6 »
Kardware/Software: (N/A > PROGRAM REF: STS

Refarence Data: N/A

Description:

USE SELF TESTING LRUS TD AVOID THE REQUIREMENT OF SYSTEM CHECKOUT FOLLOWING
CHANBEOUT.

B R R R A P R R R R R R E R R R A R R R R R R R R R R R E R R H R E R R R 8
10: <1194.00} Issue{s): ISOLATION + DESIGN CRITERIA
Issue(s) cont,: : H

Issue Sgurce: ¢5TS MT STDY (RI)> PHASE 111, MAY 38, 1988

Operation:  <MAINTENANCE y

Location: (ORBITR>

Orb.No/Mission: <G )

Hardware/Softmare: (N/A ) PROGRAM REF: STS

Reference Data: N/A

Descrigtion:

DESIGN THE VEHICLE TD BE AS INDEPENDENT OF GSE AS POSSIBLE.

R R R R R R R R R R S R R R R T R H R R R R R R R R R R R 1S

ORIGINAL PAGE IS
OF POOR QUALITY
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ID:  <1195.80} 1ssuels): FAULT DETECTION + REDUNDANCY
lssue(s!) cont.: : :

Issue Source: <575 AT STDY {(RI)> PHASE 111, MAY 32, 1986
Operation: (TEST >

Location: {Ks€C >

Orb.No/Mission: <B )

Hardware/Software: {N/A Y PRDGRAM REF: STS

e —————

Reference Data: N4

Description:
REDUNDANT SYSTEMS SHOULD HAVE BUILT-IN SELF CHECKING CAPRBILITY.

FEE SRR ERE AR P LA R R R F R R R A R R R R F R F H A R R R H R T R R R R HEH Y

ID: 197.8¢) Issue{s}: DESIGN + TECHNOLOGY
1ssuefs) cont.: : :

Issue Source: <575 NT STDY (RD)? PHASE 111, MAY 3@, 1986
Dperation: <TEST 3

Location: L CI

Orb.No/Bission: <6 »

Hardware/Softwares<N/A > PROGRAM REF: STS

e ——— et

Reference Data: N/A

Description:
USE CATHODE-RAY TURE (CRTY DISPLAYS IN LIEU OF MECHANICAL DISPLAYS.

FEREEEEFR R R R R FERE R F R R R R E R H R A R R R R R R HE HE R R
1D: <1196.88) jssue(s): COMMONALITY :
lssue(s) cont,: : :
Issue Source: ¢<STS MT STDY (RID PHASE 111, MAY 38, 1986
Operation:  (REPLACEMENT/LRU >

Location: {KSC >

Orb.No/Mission: <G )

Hardware/Software:(N/A } PROGRAM REF: STS
Reference Data: N/A

Description:

FOR SIMILAR FUNCTIONS, USE COMMCN LRUS,

l!}ii{lllliiliiilililiIiI{}{iiiii{illii{il{ll*iilili!ll*fliilililiiiilliliii!ii
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1D <1199.80> lssue(s}: TECHNOLDGY
Issue(s) cont,: :

Issue Scurce: (575 MT STDY (RI)> PHASE 111, MAY 38, 1984

Operatign:  (TEST );
Location: {ORBITR>

Orb.No/Mission: <6 y
Hardware/Software: {AVIONICS ) PROERQH REF: STS
Reference Data: N/A

Description:
USE LASER BYROS RATHER THAN MECHANICAL BYRODS,

R R N R R R A R R R R A R R R R R R R R R B R L H R L R E HE R R 4144
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1D:  <1200.88; lssuels): COMMONALITY !
Issueis) cont,: H :
Issug Source: (STS MT STDY (RI) PHASE 111, MAY 3B, 1986
Dperation:  <GENERIC >

Location: (ALL ?

Orb, No/Rission: <6 >

Hardware/Software:(N/A ? PROGRAM REF: STS
Reference Data: N/A

Bescription:

WHEN WORKINE WITH REDUNDANT SYSTEMS, KEEP COMPONENTS UNIFORM.

SERFEEEEEHREHRERHE MM E AR R E R R P T R H R H R
10: <1201.00 Issuels): DRAWING SYSTEM H

Issue{s) cont.: : :
Issue Source: ¢STS MT STDY (RI)D PHASE 111, MAY 30, 1986
Operation:  <BENERIC >

Location: RLL 2

Drb.No/Mission: <6 h;

Hardware/Software:{N/A b PROGRAM REF: STS

Reference Data: N/A

Description:
ENGINEERING DRAWINGS AND SCHEMATICS SHOULD BE DRAWN TO CONTAIN COMPLETE SYSTEMS

l(!ill!ii!lil{li!li&lillGi{*iil{I{iii&{i!*ilii}il&iiifiiliiiill{lfllliiiii}iiii

10:  <12e2.80 Iscuels): DESIGN CRITERIA :
lssue(s) cont,: : :
Issue Scurce: ¢5TS M7 STDY (RI)? PHASE 111, MAY 38, 1986
Operation:  <TEST 3

Location: {ALL >

Orb.No/Mission: <B )

Hardware/Software: (N/A ? PROBRAM REF: ST§

Reference Data: N/A

Description:
REDUCE GROUND TELEMETRY, MAKE THE VEWICLE SELF-SUFFICIENT.

liifi*lii(i{lllilili!ii%f!i!liliill{iii*iilifilillii*ififiiiiliifiiiii!i}i!fiil
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1D:  <1203.00) 1ssueis): COMMONALITY :

Issup{s) cont.: : :

lssue Source: 4STS KT STDY (RD)> PHASE 111, MAY 30, 1986

Dperatign:  <BENERIC Y

Location: (ALL 3}

Ort.No/Mission: <6 b

Hardware/Software:(N/A M PROGRAM REF: S7S

Reference Data: N/A OR‘G‘NAL P?J(:E\.f;i
Description: OF POOR Q

USE STANDARD OFF-THE-SHELF PARTS. (MS/NAS STANDARDS!

FEEEHEE R R EE R R R R R R R R R R R P H A R H R PR R
ID: <12p4.80) Issue(s}: TECHNOLOGY :
Issuels}) cont,: : :
1ssug Source: ¢<5TS MT STDY (RI): PHASE 111, MAY 3B, 1986
Dperation:  (BENERIL Y

Location: (ALL ?

Drb.No/Mission: <6 >

Hardware/Scétaare: (N/A ? PROGKAM REF: STS
Reference Data: N/&

Description:

MAKE USE OF FIEER OPTICS WHERE POSSIELE.

PR EE R E R E TR R R R R AR RIS AR R TR LR E F R E R R HR R R E R R
1D: i2e6.20 lssus(s}: FAULT DETECTION :
Issue(s} cont,: : :
Issue Source: <STS MT STDY (RI}> PHASE 111, MAY 38, 198¢
Operation:  (FAULT ISCLATION >

Location: (ORBITR>

Orb.No/Mission: <G b

Hardware/Software:(N/A Y PROGRAM REF: STS
Reference Data: N/A

Description:

SEEX THE USE OF AUTOMATED IN-FLIGHT FAULT ISOLATION.

FERERRRER R FRRE IR RS R E R TR RN AR RE FEEFARAREE R SRR A R R R R R R R RN RS



10: <1287.e8> Issupfs}: COMMONALITY :
Issuels} cont.: : :
Issue Source: <STS MT STDY (RI)} PHASE 111, MAY 32, 1986
Operation:  <GENERIC )

Location: {ALL >

Orb.No/Mission: <8 >

Hardware/Software:(N/A ) PROGRAM REF: STS
Reference Data: LT

Description:
NINIMIZE TYPES OF FLUIDS.

AR HE R M R R R R R R R R R R R R RS R R E R R R R R M 2 4
10: <1208.9@> lssue(s): TECHNOLOBY :

Issue(s) cont.: : :

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 32, 1986

A\

Dperation:  <TEST ¥
Location: {ORBITR>

Orb.No/Mission: <B >

Hardware/Software:(AVIGNICS ) PROSRAM REF: STS

Reference Data: N/&

Description:

USE 6LOBAL POSITIONING SATELLITE (BPS) IN LIEU OF INERTIAL MEASUREFENT UNITS
(TMUS),

HH R R R R R R R R R R R R R R R R F R R R E R R R R R R R R R R R AR R H £ RS

10: <(121g.08: Issue(s): MAINTAINABILITY :
Issue(s} cont,: : :

lssue Source: <STS MT STDY (R}’ PHASE 111, MAY 38, 1986
Operation:  <MAINTENANCE }
Location: ALL >

Orb.No/Mission: <6 }
Hardware/Sottware:{N/A ) PROGRAN REF: STS

Reference Data: N/A

Description:
ATTEMPT TO REACH SINGLE-POINT FLUID REFILLING STATIONS.

R R R R R R A M R R R R R R R R R R F R R R R R R R R R R R E R 1S

196



1D:  <1211.08> Issuels}i: DESIGN CRITERIA :
Issueis! cont.: H :

Issue Source: <STS MT STDY (RD)? PHASE 111, MAY 3@, 1;?86 ORIGINAL PAGE IS
Dperation: <¢TEST > OF PCOR QUALITY

Location: (ALL

Orb.No/Mission: <6 >

Hardware/Softwarei(N/A } PROGRAM REF: STS

Reference Data: N/A

Description:

THE ABILITY TO MONITOR BACK-UP SYSTEMS SHOULD BE DESIGNED INTO THE EQUIPMENT T0
ASSURE THEIR ABILITY TD SUPPORT WHEN REBUIRED.

LR R R R E PR R R H AR R R R R R R R F R R HE H R L LR HH R R HE R R

10: <1212.88) Issue(s): DESIGN CRITERIA :
Issueis) cont.: : H
1ssue Source: (STS M7 STDY (RD)> PHASE 111, MAY 38, 1986
Operation:  {FLIGHT >

Location: (ALL

Orb.No/Mission: <G )

Hargware/Software:{N/A > PROGRAN REF: SKYLAB

Reference Pata: N/A

Description:

PRIVATE A/ COMMUNICATIONS SHOULD NOT REQUIRE RECONFIGURATION OF SPACECRAFT AND
GROUND OPERATIONAL A/5 SYSTEM BUT SHOULD BE INCLUDED AS A MODE OF OPERATION
DESIGNED INTO SPACECRAFT AND GROUND SYSTEMS,

FEREEE R R EHE RS EI R REEE P AR R AR R R R R R EHHF H R R R HE R L E R R EE MR HE L H S
10:  1213.e@ Issue(s}: DESIGN CRITERIA :

Issuels) cont,: : :

Issue Source: (STS MT STDY (RI) PHASE 111, MAY 38, 1986

Dperation:  {MAINTENANCE Y

Location: ALL >

Orb,No/Mission: {BENERIC Y

Hardware/Software:<N/A ) PROGRAN REF: SKYLAB (NASA,JSC)

Reference Data: N/A

Description:

FLUID LINE % ELECTRICAL CONNECTIONS SHOULD BE DESIGNED & LABELED TO PRECLUDE
INCORRECT MATING. EXPERIENCE DICTATES THAT IN MATING FLUID LINES OR ELECTRICAL
CONNECTORS, 17°S POSSIBLE 7O CROSS CONNECT (OR REVERSE) THE CONMNECTIONS (E.G.,
FILL AS OPPOSED TO DRAIN, REACTIDN CONTROL SYSTEM AS OPPOSED TO FUEL, POSITIVE
AS OPPOSED TO NEGATIVE, AND PRESSURE AS CPPOSED TO BLEED). SUCH ITENS AS PLUBS,
DISCONNECTS, AND COUPLINGS SHOULD BE DESIGNED 70 PRECLUDE CONNECTIONS THAT ARE
NOT INTENCED.

R R R R R P R R R R F R E R AR A RS R R R R F R R R R R R E R R R R AR R R R R R R 1S



10:  <1214.80> Issue(s}: DESIGN CRITERIA H

Issueis) cont.: : :

1ssue Source: <575 MT STDY (RI)) PHASE III, MAY 32, 1986

Operation:  (TEST )

Location: {ALL >

Drb.No/Mission: <G )

Hardware/Software:{N/A ) PROBRAM REF: SKYLAB

Reference Data: N/A

Description:

IF NORE THAN ONE METHOD 15 PROVIDED FOR ACCESSING AN ONBOARD FUNCTIDN, A
DEDICATED INDICATOR, SUCH AS A TALKBACK, MUST BE PROVIDED TO DISPLAY THE
CURRENT CONF IGURATION.

HHEF MR R A R R R H R R R R R R R R R L R R R R E R R R R H RS

10 <1215.88) Issuels): COMMONALITY + REDUNDANCY
Issue(s) cont.: ACCESSABILITY : :

Issue Source: {STS MT STDY (RI)» PHASE III, MAY 3B, 1984
Operation:  <TEST >

Location: AL >

Orb.No/Mission: <6 ) )

Hardware/Software: (N/A 7 PROSRAM REF: SKYLAB

Reference Data:  N/A

Description:

COMMON CONNECTORS ¥ 600D ACCESS REDUNDANCY ON PONER SYSTEMS ARE RERUIRED. LOSS
OF ONE SKYLAS SOLAR ARRAY LED TO CRITICAL ELECTRICAL POWER SITUATIONS WHICH
WERE SOLVED BY SHARING THE AVAILABLE ELECTRICAL POWER AMONG SEVERAL SPACECRAFT
MODULES.

HET R R R R R R R R R R R R R R R R C R E R R R F R R L R R H R R R R HE R R EE

10: (1218.00 Issue{s}s DESIGN ¢+ ACCESSABILITY
1ssuels! cont.: : :

Issue Source: (STS MT STDY (RI}D PHASE 111, MAY 308, 1986
Operation:  (MAINTENANCE )

3,

Location: (SC H

Orb.No/Mission: <6 >
Hardware/Sottware:{N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

A TABLE OR NORKSTATION IS NEEDED TD ACCOMMODATE MAINTENANCE ON ITEMS TD BE
DISASSEMBLED, 1T SHOULD BE EQUIPPED WITH SOME METHOD OF RESTRAINING MULTIPLE
SHALL COMPONENTS DURING THE MAINTENANCE TASK,

R R R R R R R R R R R R R R R AR R R R R AR F R R EH H R F R E R LR RS
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1 <1217.800 Issue(s): LOGISTICS/5PARES H
1ssue(s) cont.: : :

Issue Source: (STS MT STDY (RD)> PHASE 111, MAY 38, 1986 GRIGINLL PAGE 18
Dperatipn:  <FLIGHT y OF POOR GUALITY

Location: {SC ¥
Orb.No/Mission: <6
Hardware/Software: <N/ b PROGRAM REF: SKYLAR

e —————————————

Reference Data: N/A

Description:
THO-PIECE GARMENTS, AS OPPOSED TO COVERALLS, PROVED CONVENIENT IN SKYLAB. MORE
UNDERWEAR AND SOCKS AND FEWER OUTER GARMENTS SHDULD_BE PROVIDED.

~

R R R LR R R R R R E R PR E R MR H R R R
1D: <1218.E8> lssuel(s): DESIGN CRITERIA :

Issue(s) cont.: : :

Issue Source: <STS MT 8TDY (RI}) PHASE 111, MAY 3@, 198t

Dperation:  (FLIGKT >

Locatipn: (st )

Orb,No/Mission: <6 )

Hardware/Software:{(N/A ? PROGRAM REF: SKYLAB

e ——————————

Reference Data: R/A

Description:

SLEEPING ABAINST THE WALL NAS ACCEPTABLE IN ZERO BRAVITY. SLEEP STATIONS SHOULD
BE INSULATED FROM OUTSIDE LIGHT & NDISE AS MUCH AS POSSIBLE, SLEEP COMPARTMENT
VENTILATION SHOULD FLOW HEAD-TG-FOOT.

li}iliiii*illiliiflf!}iiliiifllii*li{iliii}i{iiililliiliiii!liiiii!i!ilibiilli*

ii:  <1219.08) lssueis): DESIGN CRITERIA
lssuets} cont,: : H
Issue Source: (STS MT STDY (RI1): PHASE 111, MAY 3B, 1986
Operation:  <FLIGHT Y

Location: {5C Y

Orb.No/Mission: <G >

Hardware/Software:<N/A ) PROGRAM REF: SKYLAR
Reference Data: N/A

Descriotion:

LODSE DEBRIS IN DRBITAL WORKSHOP MIGRATED 7O AIR MIXING CHAMBER SCREENS IN DOME
. THIS SHOULD BE EXPLOTTED BY STRATEGICALLY LOCATING ENVIRONMENTAL RETURN AIR
VENTS AND PLANNING TG COLLECT LDOSE ITEMS THERE.
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10 <1220.800 Issue(s): DESIGN CRITERIA :

Issue(s) cont.: H :

Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 3B, 1986

Operation:  (FLIBHT )

Location: {SC )

Orb.No/Missiocn: <6 Y

Hardware/Software:<N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

A LARGE, SIMPLE WINDOM IN THE SKYLAB WARDRDOM PROVIDED A MEANS OF RELAXATION.
MUCH OF THE VALUE OF THIS TYPE WINDOW MOULD HAVE BEEN LOST IF IT HAD NOT BEEN
LOCATED IN THE CREW QUARTERS.

FEHE R R R A R R R R R R R R R R E R R E L R R R R R R HE R L R A R R R R R R R R R HE 4

10 <1221.087 Issus(s): TECHNOLOGY : DESIGN CRITERIA
Issuels) cont.: : :

Issue Source: (STS MT STCY (RI)) PHASE 111, MAY 3@, 1986

Dperatipn:  (FLIGHT b;

Location: {5C )

Orb,No/Mission: <G Y

Hardware/Software:{N/A ) FROGRAM REF: SKYLAB

Reference Data: N/R

Description:

RULTIPLE SMALL ITE®S REBUIRE A CONTAINER T0 "FENCE THEM IN". THE LINITING
FACTOR IN HANDLING LARGE MASSES IS THZ CROSS-SECTIONAL AREA, WHICK TENDS TO
BLOCK THE CREWMAN'S VIEM OF THE TRANSFER PATH AND THE TERMINAL SITE IF MDRE
THAN APPROXIMATELY 20 BY 25 INCHES,

HE R R R R R R R R4
iD: (1222.08 lssuye(s): DESIGN CRITERIA :

Issuef{s) cont.: : :
Issue Source: ¢STS AT STDY (RI)> PHASE 111, MAY 38, 1986

Dperation:  <FLIGHT >

Location: (5C )

Drb,.No/Mission: ¢b >

Hardware/Software:(N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

CLOSEDUTS AROUND HARDWARE ELIMINATED AREAS INTD WHICH LDOSE ITEMS COULD
DISAPPEAR. CREN REPORTED CLOSEOUTS IN THE MULTIPLE DOCKING ADAPTER WERE
HELPFUL IN KEEPING EQUIPMENT FROM FLOATING UNDER ERUIPMENT RACKS DR BEHIND
CONTROL PANELS,

R R R R R R R R L R R R R R R R R F R E R R F R R R L E R R R R H R RIS
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10 <1223.8%> Issue(s): COMMONALITY
Issuets) cont,: :
1ssue Source: {STS MT STDY (RI)» PHASE III, MAY 3B, 1986

~s wa

Operation:  (FLIGHT >

Lo:::i:)z: ey CRIGINAL PAGE 1S
Orb.No/fission: ¢ ) ' OF PCoP QUALITY
Hardware/Sottware: {N/A b PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

CREW-USE HARDMARE SUCH AS FASTENERS, ELECTRICAL & PLUMBING CONNECTORS, SWITCHES
+ CIRCUIT BREAKERS ¥ SCREWS SHOULD BE STANDARDIZED TO FACILITATE CREW
OPERATIONS, REDUCE CREW ERRORS, AND REDUCE CREW TRAINING REQUIREMENTS.

TR R R R R R R R R R R R H R R A R AR R R M FE R HE R R HE LR R R 35232

ID: <1224.08> Issue(s}: DESIGN CRITERIA :
Issue(s) cont,: : :
Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 38, 1984
Operation:  <FLIGHY y

Locat:on: {5C }

Orb,Nc/Mission: <6 >

Hardware/Software: <N/A > PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

A VISUAL ATTITUDE REFERENCE SHOULD BE PROVIDED IN MANNED SPACECRAFT. LDSS OF
THE STAR TRACKER ON SKYLAB RESULTED IN LOSS OF 2-AXIS ATTITUDE DETERMINATION
CAPABILITY. CREN REQUIRED INSTRUCTICNS FRCM THE GRGUND TO CORRECT ATTITUDE.

B R AR R H B E R R R R R R A R R R R R R B HE R SR R R R R E R 544
ID:  <122s.00> lssupis): PROCEDURE : CHANGE CONTROL
Issue(s] cont.: : H

Issue Sgurce: <STS MT STDY (RI)» PHASE 111, MAY 38, 1986

Operation:  <BENERIC ),

Location: AL >

Orb,No/Mission: <6 p

Hardware/Software: (N/A ) PROGRAM REF: SKYLAR

Reference Data: N/A

Description:

A MINIMUM NUMBER OF COORDINATE SYSTEMS SHOULD BE ADOPTED TO AVCID THE CONFUSION
AND NUMBER OF CODRDINATION MEETINGS RESULTING FROM MULTIPLE COORDINATE SYSTEMS.
SKYLAD PROGRAM USED 1@ DIFFERENT SYSTEMS WHICH REBUIRED MUCH EFFORT TRANSFERING
FROM ONE SYSTEM TO ANDTHER.

R R R E R R R R R R R R R M R H R F R R R R R R R R R R E R 2 140



10: <1227.8% Issueis): SAFETY : DESIGN CRITERIA
Issueis) cont.: : :
lssue Sogurce: (STS MT STDY (RD)» PHASE 111, MAY 30, 1986

Operation:  <FLIGHT }

Location: {sC )

Orb.No/Mission: <6 >

Hardware/Scftware:<N/A > PROGRAM REF: SKYLAB

Reference Data: N/R

Description:

CONTROL CONSOLES SHOULD NOT BE LOCATED IN MAJOR CREW TRAFFIC ROUTES. WHEN
CONTROL PANELS ARE LOCATED IN TRAFFIC AREAS, BUMP-PROOF SWITCH GUARDS SHOULD
BE INCORPORATED TO PRECLUDE INADVERTANT SWITCH ACTUATIONS.

SR HE R R R FH R R M E A R M AR HH R H R HE MR LR R
ID: <1228.8%0 Issue(s}: DESIGN CRITERIA :

Issue(s) cont.: : :

Issup Source: <STS MT STDY (RI)> PHASE 111, MAY 3@, 1984

Operation:  (FLIGHT ¥

Location: {SC ;

Orb.No/Bission: <B >

Hardware/Scftware:{N/A Y PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

BACKUP SYSTEM SHOULD BE DIFFERENT & SIMPLER IN DESIGN TO PRGVIDE °TRUE®
REDUNDANCY. SKYLAD CAME VERY CLOSZ TO LOSING ALL RATE GYROS IN A SINGLE AXIS
BECAUSE OF GENERIC DESIGN FROBLEMS WITH THE GYRDS.

PR R IR R R R R R R R R AR R L R R R R R RN R F R R R R R R R R H R R R R0 1 1 54
ID: <1233.890 Issue{s): PROCEDURE ; DESIEN CRITERIA
lssue(s) cont.: : :

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

Operation: <FLIGHT b

Location: {8C )

Orb.No/Missicn: <6 ?

Hardware/Software:(N/A ) PROGRAM REF: SKYLAB

Referance Data: N/&

Description:

TRASH SHOULD BE SEPERATED INTO BIDLOGICALLY ACTIVE AND INACTIVE MATERIAL. DRILY
DISPOSAL OF ACTIVE MATERIAL 1S NECESSARY, WHEREAS LESS FREQUENT DISPDSAL OF
INACTIVE MATERIAL 15 SATISFACTORY.

SRR R R R R R R R R R S R R R R R EE R R R R E R R F R E R R R R R R R R R R R ERE R HE R3S
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ID: <1235.88> Issue(s): DESIGN CRITERIA :
Issue(s) cont.: : :
Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986

Operation:  <FLIGHT >

Location: {5C )

Orb.No/Mission: <6 >

Hardware/Software:{N/A > PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

SYSTEM FOR VERIFYING ONBDARD RECEIPT OF TELEPRINTER MESSAGES IS NEEDED. ON
OCCASION, A CREWMAN WOULD OMIT A TASK OR PERFORM ONE IMPROPERLY BECAUSE OF
NOT RECEIVING A MESSAGE OR RECEIVING ONE [N ERRCR,

R R RN R RN E R R F  HF H R R R R R H R L H A R R E R A A HER

1D (123s.80) lssue{s): DESIEN CRITERIA :
Issupis) cont.: : :
Issue Source: <575 MT STDY (RD)) PHASE 111, MAY 38, 1986
Operation:  <FLIGHT ?

Location: {5C )

Orb.No/Mission: <8 ?

Hardware/Software:{N/A Y PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

DPERATIONAL CONSTRAINTS/CAPARILITIES SHOULD BE CONSIDERED BEFORE USING A COMMON
SYSTEM FOR MORE THAN 1 EXPERIMENT. A COMMON POWER SYSTEM JECPARDIZED OPERATIONS
FOLLOWING A MECHANICAL ANOMOLY.

PR R R R R F R R R R R R R R R R R A R H L R R R L R R R EE

ID: <1237.907 Issuefs): PROCEDURE :
Issue(s} cont.: : H
Issue Source: (STS MT STDY (RI} PHASE 111, MAY 3B, 1986
Operation:  <FLIGHT K

Location: (SC Y

Orb.No/Mission: (B >

Hardware/Software: (N/A ? PROGRAM REF: SKYLAB

Refereace Data: K/&

Description:

FLIGHT OPERATIONAL PROCEDURES SHOULD BE TESTED AS EARLY AS PDSSIBLE. WHEN
PROCEDURES WERE FINALLY TESTED, IT WAS FOUND THAT MANY CONSTRAINTS WRITTEN
WERE GROUND TEST CONSTRAINTS NOT APPLICABLE TO FLIGHT.

R R R R R T R R R R L R R R R P T R R R R R R R R 4

VRIGINEL PABE §e
OF FOUR QUALITY
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1D: <1238.80> Issue(s): DESIBN :
Issuels) cont,: H :
Issue Source: <STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Dperation:  (FLIGHT >

Location: (5C >

Orb.No/Mission: <G )

Hardware/Sof tware: {N/A ) PROGRAM REF: SKYLAE

e r———

Reference Data: N/A

Description:
SCRAWBLING OF A/6 COMM SHOULD BE CONSIDERED TO ENSURE PRIVACY. IF PRIVATE A/B
COMM IS TO BE IMPLEMENTED, IT SHOULD NOT BE DEPENDENT ON MULTIPLE WORK-AROUND
PROCEDURES.

SRR M R M R M R H R R R I H

10: <1239.08) Issue(s): PROCEDURE :
lssye{s) cont.: H :
lssue Source: (STS MT STDY (RI)? PHASE 111, MAY 3@, 1986
QOperation:  (BENERIC >

Location: {ALL

Orb.No/Bission: <E )

Hardware/Software: (N/A ¥ PROGRAM REF: SKYLAB

e ———

Reference Data: N/A

Description:

ESTABLISH SINGLE CONTROL AUTHORITY FOR COMPLETE EXPERIMENT DATA PROCESSING 10
ENSURE MAXINUN COMMONALITY, INCLUDING REVIEW ANALYSIS AND RESOLUTION OF
EXPERIMENT DATA PROCESSING PROBLEMS AND INTERFACES.

HERER R LRI R AP RS R R E R IR E T L F H SR P R E R F R R R F R R H R R R R R R R R Y

iD: <1240.08) Issug(s): PROCEDURE :
Issuels) cont,: : :

lssue Sources ¢STS NT STDY (RI}) PHASE 111, MAY 38, 1986
Dperation:  (SCHEDULING )
Location:  <ALL >

Drb.MNo/Mission: <6 )
Hardware/Softuare:(N/A > PROGRAM REF: SKYLAB

[ AL TS

Reference Data: N/A

Description:

ASSIEN EXPERIMENT DATA DECOMPRESSION PROCESSING TO A SINGLE ORBANIZATION. USE
ONLY ONE COMPUTER SYSTEM IN EACH DATA PROCESSING OPERATION IN WHICH VARIOUS
MANUFACTURER'S TAPE DRIVERS ARE USED,

lllil*illl}f}il{lllillliiiliii}ii**i}iiil(}lliliiilifiliiiif}ili!ilil!lliliili*
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10:  <1242.887 lssup(s): DESIGN s DESIGN CRITERIA

Issue(s) cont.: : H

Issup Source: (STS MT STDY (RI)) PHASE 111, MAY 3@, 1986

Operation:  <BENERIC >

Location: ALL 2

Orb.No/Mission: <B ) OKG'NAL PAGE IS
Hardware/Software:<N/A . PROGRAM REF: SKYLAB OF PCOR QUALITY
Reference Data: N/&

Description:

HARDNARE NOMENCLATURE SHOULD BE STANDARDIZED THROUGHOUT THE PROGRAM. ON SKYLAB,

MANY NAMES EXISTED FOR A SINGLE ITEM, AND THIS NONSTANRRDIZATION RESULTED IN

CONFUSION, AMBIGUITY AND LDST TIME.

SERERE R R R R H R HE F HEEHHE HE R R R R H R R HE
10 <1244.00> Issue(s): DESIEN CRITERIA : TECHNDLOGY

Issuels) cont.: : :
lssue Source: (STS MT STDY (RI}} PHASE 111, MAY 38, 1986

Dperation:  <FLIGHT ;

Location: <§C Y

Orb.No/Mission: <6 >

Hardware/Software:<N/A b PROGRAM REF: SKYLAB

Reference Data: N/

Description:

WASTE BASES & LIQUIDS VENTED FROM SPACECRAFT COULD BE USED FOR ATTITUDE CONTROL
BY VENTING THROUGH DIRECTIONAL NOZILES. ENERGY COULD BE USED 7D INPROVE
MOMENTUM PDSITIONS OF CONTROL MOMENT GYROS.

FERRHE R R R R AR FH E R R S R R R R R R R R R R R E R R4S

10:  <1245.80) Issueis}: DEGIEN CRITERIA :
Issue(s! cont.: : :
Issue Source: <STS MT STDY (RI): PHASE 111, MAY 38, 198&
Operation:  <FLIGHT 3

Location: {5C ¥

Orb.No/Mission: <6 >

Hardware/Software:<{N/A ) PROGRAM REF: SKYLAB

Reference Data: N/&

Description:
STONAGE DF TRASH *EXTERNAL® TD THE HABITABLE VOLUME OF THE SPACECRAFT ]S HIBHLY
DESIRABLE. A COMPACTOR SEEMS LIKE A DESIRABLE FEATURE.

FERE R AR AR AR RN R AR R R R R R E R R R R R R F R R R AR R R R R R R R HE HE Y



1D: <1351.88 Issue(s}: COMMONALITY + REDUNDANCY
lssue(sl cont,: : :

1ssup Source: (STS MT STDY (RI)? PHASE I11, MAY 3@, 1986

Dperation:  CFLIGHT b

Location: {§C ¥

Orb,No/Mission: B >

Hardwara/Software: (N/R » PROGRAM REF: SKYLAR

Reference Data: N/A

Description:

ELECTRICAL POMER SHARING OF DRBITAL WORKSHOP L APOLLO TELESCOPE MOUNT PROVED
INVALUABLE. FUTURE SPACECRAFT SHOULD HAVE CAPABILITY OF SWITCHING AVAILABLE
PONER FRDM MAJOR MODULES OR SOURCES.

FHE R HR R PR LR R R HE LR R R R L LR R R H L EHE R R R R
s <282.89 Issue(s): DESIEN CRITERIA H

Issuels) cont,: : :

Issug Source: <STS MT STDY (RI}) PHASE 111, MAY 38, 198b

Operation:  (ASSEMBLY Y

Location: {SC }

Orb,No/Mission: <6 ?

Hardware/Software:{N/A > PROGRAM REF: SKYLAR

Reference Data: N/A

Description:

AYDID IMPRACTICAL TGLERANCES. IF NOT, QUALITY ASSURANCE WORKLOAD WILL INCREASE
AS SPECS WILL NOT BE MET ANG EACH NONCOMFORMING ITEM WILL HAVE TO BE IDENTIFIED
AND MRB ACTIONS WILL HAVE TO BE INITIATED.

FEREER R E LR R R R H R R R R H R R R R R R R R R R R
1D:  <1256.0% Issue{s): CHANGE CONTROL : PROCEDURE

lssue(s) cont.: DESIBN CRITERIA : MANAGEMENT :

]ssue Source: ¢STS NT STOY (RD)? PHASE 111, NAY 38, 1988

Operation:  (SCHEDULING )

Location: ALL 2

Orb,No/Mission:  <BENERIC >

Hardware/Software: (N/A ) PROGRAM REF: SKYLAB

————————————

Reference Data: N/A

Description:

FUTURE PROGRAMS SHOULD PROVIDE AN ADEBUATE FLOW OF EXPERIENCE AND COORDINATION
FROM OPERATIONAL ELEMENTS TO ENGINEERING DESIGN AND TEST GROUPS OURING THE
DEFINITION AND DEVELDPMENT STAGE.
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ID: <1238.00> Issue(s): PROCEDURE : EFFICIENCY
Issue(s) cont.: H :

Issue Source: (STS MT STDY (RI)> PHASE II1, MAY 38, 1986
Operation:  {FLIGHT )

Location: {8C ),

Orb.No/Missipn: <¢B ),

Hardware/Scftware:{N/4 > PROSRAN REF: SKYLAB

e e

Reference Data: N/A

Description:

HIBH-FIDELITY TRAINING HARDWARE 1S MANDATORY TO AID IN THE DEVELOPMENT OF
PROCEDURES, TO ENHANCE THE QUALITY OF CREN TRAINING, AND TO ENSURE EFFICIENT
-USE DF CREW TIME DURING FLIGHT.

R R R E R R E R S R R R R R R E R H S E 500
10 <1260.080> Issue(s): DESIGN CRITERIA :

Issue{s) cont.: : :

Issue Source: {STS MT STGY (RI)} PHASE 111, MAY 3@, 19864

Operation:  (FLIGHT >

Location: {SC )

Orb.No/Mission: (B )

Hardware/Software:<N/A b PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

THE ENTIRE SPACECRAFT TIMING SYSTEM SHOULD HAVE ONE CENTRAL TIMING SOURCE AND
SHOULD HAVE SUFFICIENT CAPACITY TO EXTEND OVER THE ENTIRE MISSION (RUN)

A R B L R R R R E R E R B R E R H R H R E S HE LR 444
10 <1261.0@> Issue{(s}: DESIGN CRITERIA :

Issue(s) cont.: : :

Issue Source: <STS MT STDY (RI) PHASE 111, MAY 3B, 1986

Operation:  (FLIGHT Y

Location: (SC ¥

Drb.No/Mission: <6 )

Hardware/Scftware: (N/A ) PROGRAM REF: SKYLAB

Reference Data: N/&

Description:

SPACECRAFT SYSTENS SHOULD HAVE PRESTORAGE BUFFER VIEWING CAPABILITY. THIS
PERMITS BROUND OR ONBOARD VIEWING OF THE INFORMATION BEFORE ITS PLACEMENT IN
THE SOFTWARE WORKING MEMORY,

H*l’l*iiil{lii{{ﬂ'iiiI'il'fil-}{ll'l’il’i‘l!iii*l*l’ill’lil!i!}‘l!l}i*iiiii!iﬂ!!fiiilii!I-



10 (1264.80) Issue(s}: INTERFACE
Issue(s) cont.: H
Issue Source: ¢STS MT STDY (RI)D PHASE 111, MAY 39, 1986

et

Dperation: {BENERIC >

Location: ALk >

Orb.No/Mission: <6 3

Hardware/Software: (N/& 7 PROGRAM REF: SKYLAB

Reference Data: N/A

pLRA-R LA

Description: :
INTERFACE VERIFICATION MATRICES SHOULD BE ESTABLISHED TO ENSURE ADERUATE FIT

CHECKS OF CRITICAL GFE HARDWARE 1/F. SPECIFIC DRGANIZATION SHOULD BE CHARGED
WITH RESPONSIBILITY FOR GENERATING THESE MATRICES.

liilliil!*iliifiiillliiiiil!illllilfllliliiflififiill{lil!iili}{lil&iiii!iillil

10 (1213.a0 lssup(s): DESIGN CRITERIA :
Issuef(s) cont.: : :
lssue Source: (STS MT STDY (RD)? PHASE 111, MAY 3@, 1986
Operation:  (FLIGHT )

Location: {8C 3

Drb.No/Mission: <6 )

Hardware/Softuare:(N/A ) PROGIAN REF: SKYLAE

Reference Data: N/A

Description:

TEXT NESSAGE GENERATICN FOR TRANSMISSION TO SPACECRAFT SHOULD BE DESIGNED WITH
A WINIMUM OF COMPUTER/HARDWARE I/F. IN SKYLAB, 4 COMPUTERS WERE REQUIRED TO
BENERATE ROUTINE TELEPRINTER UPLINK MESSAGE.

FEPEE MR E PR R R PR A R HEHE F R R R R R R R R R R R
I 127608 lssue(s): DESIBN CRITERIA : FAULT DETECTION

Issue(s} cont.: : :
Issue Source: (STS MT STDY (RD}: PHASE 111, MAY 38, 1988

Operation:  (FLIGHT 3

Locatjon: {5C >

Orh.No/Mission: <E )

Hardware/Software:<N/4 Y PROBRAM REF: SKYLAB

JLULIR LSS

Reference Data: N/&

Description:
AVOID REQUIREMENTS FOR MULTIPLE SWITCHING DPERATIONS TO ACCOMPLISH A SINGLE
SYSTEM MODE CHANGE.

N
c
Cz

{liiliiilliiiiil**ii!{iii{iil{iiiiii*ii*ii*iiii*ii!*{*ii{lili{}iliiiliiililiiii



iD: (1277.00) Issueis}: PROCEDURE : EFFICIENCY
lssue(s) cont,: : .

Issue Scurce: ¢STS MT STDY (RI}> PHASE 111, MAY 38, 1988
Operation: <FLIBHT ¥

Location: {5C ¥

Orb.No/Mission: <6 Y

Hardware/Software: (N/A ), PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

A PRACTICAL AND STREAMLINED EQUIPMENT STONAGE INVENTORY MANABEMENT AND
ACCOUNTING SYSTEM,

FEEHRE R R R E R R R E R R R R R AR R R E H A R E R F R R IR R F R R R R R R E R
10 <1278.80 Issue{s}: PROCEDURE :

Issuyels) cont.: : :

lssue Source: ¢(STS MT STDY (RI)> PHASE I1I, MAY 38, 1986

Operation:  <FLIGHT ¥

Location: {5C }

Orb.No/Missipn: <6 )

Hardware/Software:{K/A > PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

OPERATIONAL CONSTRAINTS AND/OR CAPABILITIES SHOULD BE CONSIDERED BEFORE USING A
COMMON SYSTEM FOR MORE THAN ONE EXPERIMENT.

AR R R R R R F R R R R R R R R R F R R R R R R R R R R R R R H R L R R R R R R R R R E 004

10:  <1279.8) lssue(s): DESIGN CRITERIA ¢+ LOGISTICS/SPARES
lssue(s} cont.: : :

Issue Source: (STS MT STDY (RID) PHASE 111, MAY 38, 1986

Operation:  <FLIGHY b

Location: (§C »

Orb.No/Mission: <B ?

Hardware/Software:<N/A p PROGRAM REF: SKYLAB

Reference Data: N/&

Description:

ACCURATE, RELIABLE INDICATIONS OF USABE OF FILM AND TAPE CONSUMABLES ARE
NECESSARY FOR EFFECTIVE CONSUMABLES MANAGEMENT AND PROPER DATE-RECORDINE
VERIFICATION.

R R R R R R R R R R R R R R R R E R R R R P R R E R R S R R R R R IR EE
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10: (1280.8Q) Issue(s): CONSTRAINTS + ISOLATION

Issue(s) cont.: DESIGN CRITERIA H H

Issue Source: (STS MT STDY (RI)) PHASE I11, WAY 3@, 1986 ’
Operation:  (FLIGHT »

Location: ¢

QOrb,No/Mission: (6 K

Hardware/Software: (N/A b PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

PERFORMANCE OF AN EXPERIMENT SHOULD BRE INDEPENDENT OF SPACECRAFT. THE DAY-TO-
DAY ACTIVITIES IN THE SPACECRAFT SHOULD NOT BE SEVERELY RESTRICTED BECAUSE

OF THE VARIOUS OPERATION CONSTRAINTS ON THE EXPERIMENT.

R R R R R R L H H H R R R R R R R LR

1D: (1281.89} Issueis): DESIGN CRITERIA :
Issue{s} cont.: : :
Issue Source: (STS MT STDY (RI)> .  PHASE III, MAY 3@, 1986
Operation:  (BENERIC )

Location: {ALL >

Orb.Na/Mission: <6 )

Hardware/Software:<N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Description:
USE CONVENTIONAL, WELL-PROVEN PIECE PARTS WITH GENEROUS TOLERANCES.

FEHH IR HEH R L R F R R R R R R R M H M MR
1D:  <1282.8®> Issue(s): MAINTAINABILITY + DESIGN CRITERIA
lssue(s) cont,: : :

Issue Source: <575 MT STDY (RI)) PHASE 111, MAY 3B, 1986

Operation:  (FLIGHT >

Locatjon: (SC ¥

Orb.No/Mission: <6 b

Hardware/Software:(N/A ) PROBRAM REF: SKYLAB

Reference Data: N/A

Description:

CRITERIA GOVERNING THE DESIGN OF EXPERIMENT HARDNARE OVERRIDE SHOULD INCLUDE
EASE OF OPERATION, SPACECRAFT INTERFACE, MANUAL OVERRIDE AND MAINTAINABILITY,

R A R A R R R R R R R R T R R R LR R M R R R R R LR R R R R R R R R R R R R R E
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1D: (1284.08> Issue(s): DESIGN CRITERIA : FAULT DETECTION
Issue(s) cont,: : :
Issue Source: (STS MT STDY (RI}> PHASE 111, MAY 38, 1986

Operation:  (FLIGHT ¥

Location: {SC >

Orb.No/Mission: (6 ¥

Hardware/Software:(N/A » PROGRAM REF: SKYLAB

Reference Data: R/A

Description:
AUTOMATIC CONTROL LIMITS SHOULD BE BASED ON MEASUREMENTS OF THE CRITICAL
CONDITION, NOT ON AN INTERMEDIATE COMPUTATION.

MR R R R R LR R R A R RS HE R R R R R R R LR R R R RS

10: <1286.00) lssue(s): FAULT DETECTION ¢+ DESIBN CRITERIA
lesue(s) cont.: : :

Issue Source: ¢STS MT STDY (RID PHASE 111, MAY 38, 1986

Operation:  (FLIBHT >

Location: (SC ?

Orb.No/Mission: €6 7

Hardware/Softuare:<N/A b PROGRAM REF; SKYLAB

Reference Data: N/&

Description:

AVOID LOGIC RACE CONDITIONS THAT IMPOSE TIME-DELAY CONSTRAINTS ON SWIiTCH
ACTUATIONS BY THE CREW.

DT R T T R O O T T RN TP Y T T2 s V2SR R a2Te2q22222 2223222 2)
10: <1287.80: lssue{s): DESISN CRITERIA + FAULT DETECTION
lssue{s) cont,: : :

1ssue Sgurce: ¢STS MT STDY {(RD)> PHASE 111, MAY 38, 1986

Operation:  {FLIGHT ¥

Location: {5C )

Orb,No/Mission: <b b

Hardware/Software:<N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Descriptian:

AVOID MULTIPLE SYSTEM CONTRDLS THAT INCLUDE NUMEROUS INVALID MODES IN THE
VARIGUS PERMUTATIONS OF SWITCH SETTINGS.

R R R AR R R R R R R R R E PR R R R R R PR R R R R R R F R R R R EE Y
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10: <1288.28> }ssue(s): DESIGN CRITERIA
Issue(s) cont.: H

Issue Source: <STS MT STDY (RI)) PHASE 111, MAY 3B, 1986

Dperation:  <FLIGHT >

Location: S

Drb.No/Mission: <6 - )

Hardware/Software:(N/f . Y PROGRAM REF: SKYLAB

Reference Data: N/&

Description:

DESIEN TO FACILITATE LAST-MINUTE LOADING OF SENSITIVE EXPENDABLES RERUIRING A
CONTROLLED ENVIRONMENT.

P LR R R P R R R R MR R R
b 12e9.00 Issueis): COMMONALITY : DESIGN CRITERIA

lssuels) cont.: : :
Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

Operation:  <FLIGHT >

Laocation: {5C )

Orb.No/Mission: <5 y

Hardware/Softwarz:<N/A b PROSRAM REF: SKYLAB

Reference Data: N/A

Descrigtion:
STANDARDIZATION FOR THE DESIGN OF OPERATING CONTROLS AND DISPLAYS,

iflil*ilii{fliiiiiliii*ili}l{*li**}i*}lliilil}**}i!flii*illi}i!iiiliilliiil*lil

1D:  <1292.209) Issuelc): DESIBN CRITERIA : SAFETY
Issue(s) cont.: ACCESSABILITY : :

lssue Source: <575 MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation: <FLIGHT ¥

Location: {sC )

Orb.No/Mission: (S ?

Hardware/Software:<N/A } PROGRAM REF: SKYLAE

pLLE LA S AUy

Reference Data: NG

Description:
NEED FOR SIMPLE IN-ORBIT RESTRAINTS FOR LOOSE EQUIFMENT. SIMPLER CONCEPTS WQULD
HAVE PROBABLY SAVED COST, WEIGHT, COMPLEXITY AND CREW TIME.

FEREEE R R R R R R R R R R AR AR AR SRR E R R R R R R R R E R R R R R R R R R H R HE R 44y

212



10: <129{.Q0: Issue! s) DESIEK CRITERIA
Issueis) cont.:

Issue Source: (573 MT STDY (RI}? PHACE 111, MAY 3@, 1936
Operation:  4FLIGHT ¥

Location: {SC )

Orb.No/Mission: <6 7

Hardware/Scftware: (/4 ? PROGRA® REF: SKYLAB
Reference [ata: N/A

Description:
STANDARDIZATION FOR THE DESISN OF OPERATING COKTATLS AND LISFLAYS.

li*ii!}i!{!iiiiii{iiiiliiiif{i!ii{iiiii*{*iili}{i{iiiii{i{**iiifliiii*ii{i!ili*
10: €1292.08) issueict: 2315y [RITTRIA
Issueisi cont.: :

Issug 3Scurge:

5

i

rge'ﬂLA- K] wr
T

-

H
e P S L LA T TTT MAW TR ey
{87 w7 575y (RI Fdpze isdy YA SRy 198
.
g

Nik ; FROSRAM KEF: SKYLAR

FEE R E N R R R AR R R R R PR R R R R P F R A R R R R R R R R R R H R R A R H B L R E RIS
12 <1294.00) Issugigt: [ESIEN CRITERIA :

Issue(s) cont,: : :

Issue Scurce: {873 MT STDY (RI:> PHASE 111, MAY 38, 1986

Operation:  {FLIGHT >
Location: {SC ¥
Orb.No/Mission: <6
Hardware/Softuware:<N/4 b PROGRAM REF: SKYLAE

Reference Data: N/A

Descripticn:

EYPERIMENT DATA IDENTIFICATION, RECORDING ANC TELEMETERING. EACH TELESCOFE
SHOULD HAVE ITS OWN INDEPENDENT ALIGNMENT AND POINTING SYSTEM.

~

FEEEEERER IR R R R E RN R A AR AR I AR R F P AR R R EH N R F tHF R IR L RRE AR R R R F RN IR 42

ORIGINAL
OF PCOR

PAGE 1S
QUALITY

213



10 <12%5.¢0: Issupls:: DESIGN H

Issueis! cont.: : :

Issue Sgurce: 4STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation: (FLIGHT b

Location: {§C ;

Orb.No/Missipn: €6 b

Hardware/Software:<N/A ) PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

PRESTORE BUFFER VIEWING CAPABILITY. THIS PERMITS GROUND DR ONBOARD VIEWING OF
THE INFORMATION BEFORE ITS PLACEMENT IN THE SOFTWARE WORKING MEMORY.

R R PR R R R R R R R R R R R R R R R R R R E R RS S H R R R S E R H R 434
10:  <1297.88 Issueis}: COMMONALITY + DESIGN CRITERIA
Issue{s} cont.: : s

lssue Source: (S7S MT STLY (RD)» PHASE 111, MAY 3@, 198s

Operation:  {FLIBHT >

Location: {SC by

Orb,No/Missien: <6 >

Hardware/Scftuare:{N/A ’ PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

CAMERAS, FILM CANISTERS, STCRAGE CONTAINERS AND FILM PROCESSING EQUIPMENT
SHOULD N3JT UTILIZE NON-ANCDIZE ALUMINUM OR COPPER WHERE SCHULMAN TYPE FILMS
ARE EMPLOYED.

R R LR R R TR R R F R R PR BN E R R R AR R R R E R RS R R R R AR RE R 6244
ID: <1296.90 lssuefsi: DESIGN CRITERIA

Issuels} cont.: H :

Issue Source: (STS M7 STOY (RID PHASE 111, MAY 3@, 1986

Operation:  <FLIBHT b

Location: (SC v

Orb.No/Missipn: <G y

Hardware/Scftware:(N/A ) PROGRAM REF: SKYLAB

Reference Data: N/&

Description:

ONBOARD EXPERIMENT DATA READOUT AND ASSESSMENT CAPABILITY SHOULD BE DESIGNED IX
TO ALL FUTURE MANNED SPACECRAFT.

R R R R R R AR R A R R R R R R R R R R R R AR E R E AR R R E R £
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Issue(s) cont.: : :
Issue Source: <STS MT STDY (RI) PHASE 1II, MAY 30, 1986

Operation:  CFLIGHT >

Location: <SC >

Orb.No/Mission: <G p

Hardware/Software:<N/A > PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

AN ALARM TO INDICATE LOSS OF GROUND POMER TO FOOD FREEZERS WAS ISOLATED T0 THE
SAME GROUND PONER SQURCE, AUTO SWITCHING WAS NOT A DESIGN FEATURE. EMERGENCY
INDICATORS SHOULD BE INDEPENDENTLY ENERGIZED.

ID: <1299.00> Issue(s): DESIGN CRITERIA

P S 3333278203333533088832333 302ttt s s ooR 33308383 38330223232333322822¢8% 34

ID:  «<1300.00> Issue{s): DESIGN CRITERIA

Issue(s) cont.: : :

Issue Source: <STS MT STDY (RI)> PHASE I1I, MAY 30, 1986
Qperation:  (FLIGHT b

Location: <SC >

Orb.No/Bission: (G >

Hardware/Software:(N/A b PROGRAM REF: SKYLAB
Reference Data: N/A

Description:

SUFFICIENT MONITORING CAPABILITY TO VERIFY PROPER SYSTEM OPERATION.

ST e 00T 0 000t tsstrttrssrttetTiasetiestsosiotscssicietistisassesssssssss

Issue{s) cont.: : :
Issue Source: <STS MT STDY (RI)> PHASE I1I, MAY 30, 1986

Operation:  C(FLIGHT p

Location: («SC )

Orb.No/Mission: <6 >

Hardware/Software:<N/A ) PROGRAM REF: SKYLAB
Reference Data: N/A

Description:
STANDARDIZATION FOR THE DESIGN OF OPERATING CONTROLS AND DISPLAYS.

ID: <1304.00> Issue(s): DESIGN CRITERIA : STANDARDS

S 132300022 88003288 880202 00e2 223022 e3P e3R8 2323303328233 3233823224
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10: <13ps.00> Issuel(e): PROCEDURE :
Issuels) cont,: : :
Issue Source: (STS MT 5TDY (RD)? PHASE 111, MAY 3@, 198s

Operation:  (FLIGHT > ORIGINAL PAGE IS
Logatign:  {8C  } OF POOR QUALITY
Orb.No/Mission: <& )

Hargware/Software: (N/A > PROGRAM REF: SKYLAB

Refarence Data: N/A

Description:

CARRYING MORE EXPERIMENT CONSUMABLES (FILMS, TAPES, ETC.) THAN HAD BEEN

INCLUDED IN THE PLANNING REQUIREMENT.

R M R R R R R R R R HE L F R H A R R HE R R R R S S R R H R R E LB HE R4S

10: (1308.e@> Issue(s): DESIBN CRITERIA : COMMONALITY
Issue(s) cont.: : :

Issue Scurce: (STS MT STDY (RID> PHASE III, MAY 3@, 1986
Operation:  (FLIBHT Y

Location: (sC )

Orb. No/Mission: <6 )

Hardware/Software: {N/A b PROGRAM REF: SKYLAB

Reference Data: N/A

Description:

DRY AIR RATHER THAN INERT GAS SHOULD BE THE PURGE MEDIUM. THE RELATIVELY MODEST
DECREASE IN CONTAMINATION POTENTIAL DOES NOT JUSTIFY THE RISK OF

LARBE-VOLUME INERT EBAS PURGES.

P M A R P R R R R S R A B E R R R S F R E RS R R R R R R R R E R E RS R 14
10: (1311.00> Issue(s): COMMONALITY H

Issue(s) cont.: : :

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986

Operation:  <FLIGHT )

Location: {§C M

Orb.No/Bission: <6 )

Hardware/Software: (N/# » PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:
STRESS COMMONALITY OF COMPONENTS THROUBHOUT SYSTEMS.

216
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ID: <1312.88> Issue(s): MAINTAINABILITY

Issue(s) cont.: : :

Issue Source: {STS M1 STDY (RI)> PHASE 111, MAY 3@, {984

Operation:  {FLIGHT )

Location: {sC Y

Orb.Ng/Mission: <G >

Hardware/Scftuare:{N/A ) FROGRAM REF: SPACE LAB

Reference Data: N/

Description:

CONTRACTOR TD POSSESS ABILITY TO TROUBLESHOOT AND FUNCTIONALLY TEST HI5 PRODUCT

R R R R R R R R R R R R R A A R R R R R R R R R R R R R R R R R R RS

ID:  <1313.8@> Issue(s}: ACCESSABILITY : DESIGN CRITERIA
Issue(s) cont.: : :
Issue Source: {5TS MT STDY (RI}> PHASE 111, MAY 38, 1986
Operation:  {FLIGHT >

Location: {§C >

Orb.No/Mission: <6 )

Hardware/Software:<N/A > PROGRAM REF: SKYLAB-KSC
Reference Data: N/A

Description:

PROVIDE USER FRIENDLY EASY TO LEARN INTERFACES AND TDOLS. DESIGN FOR
ACCESSIBILITY TO ALL COMPONENTS.

FERE R R R R R R R R R A R L R R R RN R R R R R R F R R R AR TR R R A R R R R R E R R R R R 1R LR
10: <1314.e82 Issue(s}: DSSIGN CRITERIA + ACCESSABILITY
Issue(s) cont.: MAINTAINABILITY : :

Issue Sources <STS MT STDY (RI)> PHASE 111, MAY 38, 1986

Dperation:  <FLIBHT >

Location: {5C );

Orb.No/Mission: <B b

Hardware/Softuare:<N/A ? PROGRAM REF: 575

Reference Data: N/A .

Descriptian:

CONSIDER EVA INSPECTION AMD REPAIR DURING THE DESIGM REQUIREMENTS PHASE OF A
PROGRAN, -

R R R R R R R E A R R R R R R R R R R R R R R R R R E R S R R R R LR R RN HE R RS
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10: «1315.0e Issue(s): MAINTAINABILITY :
Issue(s) cont,: : :
1ssue Source: (STS MY STDY (RI)> PHASE 111, MAY 3@, 1984

Dperation:  <FLIGHT >

Locatign: {SC }

Orb.No/Missipn: (B Y

Hardware/Software:(N/A > PROGRAM REF: SKYLAB-KSC

Reference Data:  N/A

Description:

ESTABLISH AN INDEPENDENT MAINTAINABILITY GROUP KHICH WOULD MONITOR AND HAVE
PONER TO MAKE CHANGES TO DESIGN, CONTRACTS, DEVELOPMENT AND VERIFICATION
EFFORTS.

PR SRR R R R R EHE RN R R R H R R R R R R F R R R H R R R R R R R R R IR

10 {1316.00) Issue(s): DESIGN CRITERIA + ACCESSABILITY
Issue(s] cont,: : H

Issue Sourca: ¢S7S MT STDY (RD)? PHASE 111, MAY 3B, 1986

Dperation:  (FLIGNT 3

Location: {SC »
Orb.No/Mission: <G
Hardware/Sof tware: <N/A > PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Descripticn:

PROVIDE EASY ACCESS FOR AVIONIC EQUIPMENT {(PERHAPS RACK MOUNT WITH SLIDING
DRAWERS!.

~

HEEEP R R R R R R R R R LR L CH R L E H R L LR E R MR R R R
10 1317.88 Issue(si: DESIBN CRITERIA :

Issue(s) cont.: : H

lssue Sgurce: (STS MT STDY (RI}» PHASE 111, MAY 3B, 1986

Operation:  <{FLIGHT >

Locatian: (5C )

Drb.No/Mission: <6 >

Hardware/Software: (N/A > PROGRAM REF: SATURN

Reference Data: N/R

Descripticn:

DISCRETE HIGH AND/OR LOW LEVEL INDICATIONS IN CONSUMABLE CONTAINERS SHOULD BE
LOCATED TO BIVE ADEBUATE WARNING SC THAT CORRECTIVE ACTION CAN BE TAKEN

IF REQUIRED.

FEEER IR E R R R R R R R R R R AR R R R F R R R F R R R F R R R R R R R R AR 144
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10: <1318.e@> Issue(sl: MAINTAINABILITY :

lssue{s) cont,: : :

1ssue Source: ¢(STS MT STDY (RI}> PHASE 111, MAY 3B, 1986

Operation:  (FLIGHT 3

Location: {8C ¥

Orb.No/Mission: 4B >

Hardware/Software:<{N/A ) PROGRAM REF: STS

Reference Data: N/

Descrigtion:

THE AVAILABILITY OF SYSTEMS AND EQUIPMENT, lE, AMOUNT OF TIME A SYSTEM IS
AVAILABLE TD PERFORM ITS INTENDED FUNCTION CAN BE SIGNIFICANTLY IMPROVED
BY EMPHASIZING MAINTAINABILITY FEATURES.

FEE R R R F R R R MR R R E R R R R R P A R H M R HE R
ID: <1319.08) Issuels): FAULT DETECTION ¢+ LOGISTILS/SPARES

Issue(s) cont.: : :
Issup Source: ¢(STS MT STDY (RI}> PHASE 111, MAY 39, 1986

Operaticn:  {FLIGHT >

Location: {5C y

Orb.No/Mission: <€ >

Hardware/Software: (N/A ) PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

ENSURE OPERATICNAL MAINTENANCE REBUIREMENTS ART ON LRU TAPE SCALE. THIS WILL
MINIMIZE SKILLS EFFORTS NEEDED WHEX REPLACEMENT IS REQUIRED.

FERER R AR R R R R R R R R AR R R R R R R R R R R R R R R R R H R E AR A R R E R R R HEE

10: <13Ze.08 Issue(si: CHANGE CONTROL : DESIEN CRITERIA
Issue(s} cont.: DRAWING SYSTEM : COMM'LIZATION

Issue Source: <STS MT STDY (RI}> PHASE 111, MAY 30, 1986

Operation: <FLIGHT >

Location: (sC y

Orb.No/Mission: <B >

Hardware/Software:<N/A } PROGRAM REF: SKYLAB-KSC

feference Data: N/A

Description:
USE COMMERCIAL EQUIPMENT ALTHOUSH 1T MAY REGUIRE OUTGASSING, SPECIAL LUBRICANTS
, ETC.

219
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ID:  <13z1.8@> Issue(sls MAINTAINABILITY : PROCEDURE
lssue(s) cont.: DESIGN CRITERIA : :

Issue Source: (STS MT STDY (RI)> PHASE 111, MAY 38, 1986
Operation:  <FLIGHT >

Location: {sC ¥

Drb.No/Mission: <6 Y

Hardware/Software:(N/A ) PROGRAM REF: SKYLAB-KSC
Reference Data:  N/A

Description:

VERIFY S5 DESIGNS AND SATISFY MAINTAINABILITY BY USING COMMON DATA BASE
COMPUTER/ACCESS SYSTEMS, USE PRIPER DATA, RECORDS, PROCEDURES AND DATA BASE.
TEST WITH PROPER DBJECTIVES.

R R R R R R R R R R R R R R R R R R R R E R R E R R M R R R R R R R R 14

10 (1322.8® Issue(s}: DESIGN CRITERIA : FAULT DETECTION
Issuets) cont.: MAINTAINABILITY : :

Issue_Sgurce: (STS MT STBY (RI)> PHASE III, MAY 38, 1986

Operatipn:  (FLIBHT }

Location: {§C *

Orb.No/Mission: (6 )

Hardware/Software: {N/A 3 PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

CONFIBURE SYSTEMS WITH FAULT TODLERANCE AND AUTOMATIC RECOVERY SUCH THAT ONLY
PERIODIC MAINTENANCE IS REQUIREL.

R R R R R R R R R R R R R E R R R R R R AR E R R R R R R R E LR SRR AR RE SRR 0EE
10:  (1324.%8> Issuefs}: PROCEDURE + FAULT DETECTION
Issue(s) cont,: : :

Issue Saurce: <STS MT STDY (RI PHASE 111, MAY 38, 1984

Operation:  (FLIGHT }

Location: <SC )

Drb.No/Mission: <6 )

Hardware/Softwuare: (N/A ) PROGRAM REF: SKYLAB-KSC

Reference Data: N/R

Description:

USE ROBOTICS AND CONSTANT SELF CHECKING. HAVE ALL MAINTENANCE PROCEDURES ON
VIDED DISK (OR EQUIVALENT) IN LIEU OF PAPER.

L e ity i e R R R e s I e IR ez 22222222232 232322 2223 )
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1D: <1325.00> Issue{s}: DESIGN CRITERIA : COST/MANKOURS
Issue(s) cont.: : :

Issue Source: <5T5 MT STDY (RI}’ PHASE 111, MAY 38, 1986
Operation:  ¢(FLIGHT y

Location: {SC )

Drb.No/Mission: <G }

Hardware/Software: {N/A y PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

SET UP A BOOD QUALIFICATICN TEST PROBRAM, 1.E., USE STS PROGRAM TO TEST
HARDWARE [N SPACE.

A R R R R R F R B R E R R R R R F R R R R R F R R H R R EE
10: <1326.802 Issue(s): DESIGN CRITERIA :

Issue(s) cont.: : :

Issue Source: ¢STS MT STDY (RI)) PHASE ITI, MAY 38, 1984

Operation: <FLIGHT >

Locations {5C )

Orb.No/Mission: <6 ;

Hardware/Software: (N/A )] PROGRAM REF: SATURN

Reference Data: N/A

Description:

ALL SYSTEMS DESIENED FOR EMERBENCY ACTION SHOULD BE SIMPLE TO OPERATE AND HAVE
RAPLD RESPONSE. OPERATION, CONTROLS, COLOR CODING, ETC., SHOULD ALL BE
STANDARDIZED TD ALLOW SAFE, RAFID DPERATIOX.

R R R R R R H R R R R R R R R R E R R R R R R R R SR R R E R HE 443

10: <1327.083 Issuelc}s ACCESSABILITY : MAINTAINABILITY
lssue(s} cont,: COMMONALITY :

Issue Source: <STS MT STDY (RI)} PHASE 111, MAY 3B, 1985
Operation:  <MAINTENANCE >
Location: ks€

Orb.No/Mission: <6 )
Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

A NAINTAINRBILITY PROGRAM SHOULD BE EMPHASIZED. SPECIFIC EMPHASIS SHOULD BE
PLACED ON ACCESSIBILITY FOR MAINTENANCE, STANDARDIZATION OF PARTS, MODULARITY,
REDUNDANCE AND ASSET INTERCHANGEABILITY,

R R R N A R R R M H AR R R R R R H R R R R 8

OF POOR QuaLiTy
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10: <1328.8% Issueis): FAULT DETECTION + BAINTAINABILITY
lssuels) cont,: : :

Issug Source: <STS MT STDY (RI}> PHASE 111, MAY 3B, 1986

Dperation:  (MAINTENANCE )

Location: (5C )

Orh.No/Mission: <8 )

Hardware/Software: (N/A ) PROGRAM REF: SKYLAB-KSC

e ———————————

Reference Data: N/A

ettt

Description:
ORBITAL MAINTENANCE CAN BE BETTER CONDUCTED THROUSH ON BOARD, BUILT IN TEST

EQUIPMENT,

HAFH MR R E R L R MR F R R R A R H M H R
10:  (1329.2®) Issup(s): MAINTRINABILITY :
lssue(s) cont.: : !
1ssue Source: <575 MT STDY (RID PHASE 111, MAY 38, 1986

e ————

Operation: {MAINTENANCE )

Location: (SC )

Orb.No/Mission: <6 Y

Hardware/Software:<N/A > PROGRAM REF: SATURN

jLL LB LB

Reference Data: N/

Descrigtion:
USE BOLTED FABRICATION DESIGN IN PREFERENCE T0 RIVETS OR BONDING ALLOWING FOR

QUICK CHANGECUT OF AGSEMBLIES OR SUBASSEMBLIES.

P EE MR R R R LR A R R R R FE R R R R R R R
1D: (133e.000 Issue(si: FAULT DETECTION H

]ssuels) cont.: H :
Issue Source: ¢STS MT STDY (RD)? PHASE 111, MAY 3B, 1986

Dperation:  (FLIGHT ¥

Location: (SC >

Orb.No/Mission: <6 >

Hardware/Software:<N/A ¥ PROGRAM REF: SATURN

e —————————

Reference Data: N/

Description:

DISCRETE HIGH AND/OR LOW LEVEL INDICATIONS IN CONSUMABLE CONTAINERS SHOULD BE
LOCATED TO GIVE ADEQUATE NARNING SO THAT CORRECTIVE ACTION CAN BE TAKEN

IF REQUIRED,

}ii!iiillliilii{il'ﬂiiiii*!ii*il’!*iél*{i*!l{l'{i{iiiilill'lli{l!l&l*lll’il’fl’l’!ll{l

222



1D:  <133L.0@> Issue{s): DESIGN CRITERIA :+ ACCESSABILITY
Issuels) cont.: : :
1ssue Source: <STS NT 5TDY (RI)) PHASE 111, MAY 38, 1986

Dperation:  (FLIGHT Y

Location: (5C y

Orb,No/Mission: <6 »

Hardware/Software:{N/A > PROGRAM REF: SATURN

Reference Data: N/A

Description:

AT INITIAL DESIGN, PLAN AHEAD FOR CHECKOUT, CONSIDER ACCESSIBILITY, FITTINGS,
CONNECTIONS, [.D. OF PRESSURE PORTS/ELECTRICAL COMNECTORS, POSITION OF FLOW
ARRONS, AND DESIREABILITY DF INTERNAL FILTERS AND ORIFICES.

lif!i!}ilii{ll}{illi*iii§iiil!ilii}i!!l{iili}liiiflil!ii!iiilf}iiii!iiiilil{i{i

1 133Z.08) Issuels): COMMONALITY + MAINTAINRBILITY
Issue(s) cont.: : :

1ssue Source: <STS MT STDY (RI)) PHASE 111, MAY 32, 1986

Operation:  (FLIGHT ¥

Location: (5C ¥

Orb.No/Mission: <6 >

Hardware/Scftware:<N/A 3 PRDGRAM REF: SATURN

Reference Data: N/A

Description:
PROVIDE MANUAL OVERRIDE CAPABILITY FOR ALL AUTOMATIC CONTROL FUNCTIONS 10
SIMPLIFY CHECKOUT AN TROUBLESHOOTING.

ii*!lilil!iiil!i!ilil*iii{i{Iiliiii{lililfl!{lilliiilill*liililiiii!l*ilii}ilii

1 Q33580 Issuets): DRAWING SYSTEM :
lssue(s) cont.: : :
Issue Source: <515 MT STDY (RI)) PHASE 111, MAY 38, 1986
QOperation: {BENERIC )

Location: (ALL >
Orb.No/Mission: <6

LA

b
Hardware/Software:(N/f ) PROGRAM REF: SKYLAB-KSC

e

Reference Data: N/A

Description:
HAVE & DRANING AND PART NUMBERING SYSTEM THAT 1S BOTH LOBICAL AND SERUENTIAL.

i*iililflli*l*i*}iliii*{{l}*lil!*iiil*iiiiiiiil*i{iii{l{li}(i*#*liii}iiiiiiil{l
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10: <1334.08) Issue{s): DESIEN CRITERIA :
Issue(s} cont.: : :
Issue Source; <575 MV STDY (RI): PHASE 111, MAY 3B, 1984
Operatign:  <FLIGHT )

Location: (SC Y

Orb.No/Micsion: ‘B )

Hardware/Software: {N/A > PROBRAM REF: STS
Reference Data: N/A

Description:

DESIGN EQUIPMENT TO FACILITATE POTENTIAL IN-FLIGHT MAINTENANCE.

FEHE R R R R R R R E R R R R R R H R R FE RS R E R R R RO R HE 4R
ID: <1335.80» Issuels): DESIGN CRITERIA

Issuels) cont.: : :

Issue Source: ¢STS MT STDY (RI)> PHASE 111, MAY 3@, 198

Operation:  <(MAINTENANCE >

Location: {¥sC >

Drb.No/Mission: <G P
Hardware/Software:{N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:

A SINGLE "LESSON LEARNED" IS THAT THE DESIGN PHASE SHOULD PROVIDE GREATER
CONSIDERATION FOR TRANSPORTABILITY AND HANDLING FOR HIGH FAILURE ITEMS AS WELL
~ AS OTHER REPAIRABLE ITEMS.

FEEE R R S R R R R RN R R F R R F R R R R E R R R E A R F SR SRR R R 040
1D <133s4.30> Issue(s): ACCESSABILITY : DESIEN CRITERIA
issuels) cont.: : :

Issue Source: (STS MT STDY (RD): PHASE 111, MAY 3B, 1986

Operation: <FLIBHT )

Location: (8C >

Orb.No/Mission: <B b

Hardware/Software: (N/A ) PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:
DESIGN "PLUB-IN" PRINTED CIRCUITRY BOARDS WHICH CAN BE EASILY CHANGED.
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1 <1337.00) Issue{s): PROCEDURE : of POSH GuAH

Issue(s} cont.: : :

Issue Spurce: <5TS5 MT STDY (RI)) PHASE 111, MAY 38, 1986

Operation:  <(MAINTENANCE >

Location: (St }

Orb.No/Nission: <G >

Hardware/Software:(N/A b PROGRAM REF: SPACE LAB

Reference Data: N/A

Description:

ENSURE THAT LOGISTICS ANC MAINTENANCE DOCUMENTATION AND DATA REQUIREMENTS ARE

ESTABLISHED UP FRONT.

LR F R R R A R R R R R RS R R HE R HE R R 3
ID: (1378.98> 1ssue(s): PROCEDURE H

Issue(s) cont,: H :

lssue Source: ¢5TS M7 STDY (RI)> PHASE IfI, MAY 38, 1986

Operation:  <REPLACEMENT/LRU >

Location: {KSC

Orb,No/Mission: <6 )

Hardware/Software: {N/A ? PROEBRAM REF: STS

Reference Data: N/A

Description:

DEPTH/COMPLETENESS OF LEA IS SIGNIFICANT & MUST INCLUDE ASSESSMENTS OF
RESOURCES SUCH AS REPRIR PARTS, CONSUMABLES, TECH DOCUMENTATION, PERSONNEL
SKILL LEVELS, TRAINING, TOOLS TEST EQUIPMENT, AND FACILITIES,

SRR R R R R R R R R R R R R R R R R E AR R R R R R R R F R E R F R R E A2 R R R R LR R R R AT R EE
1D <1339.00> Issue(s): MAINTAINABILITY :
Issue(s) cont,: : :
Issue Source: <5TS MY STDY (RI) PHASE 111, MAY 3B, 1986

Operation:  (MWAINTENANCE ¥

Location: KSC >

Orb.No/Mission: <6 >

Hardware/Software: <N/A 3 PROSRAM REF: SATURN

Reference Data: N/A

Descriptian:

AVOID TIGHT TOLERANCES AND USE OF SPECIAL TOOLING FOR HARDWARE WHICH MIBHT
REQUIRE REPLACEMENT ON INITIAL INSTALLATION IN THE FIELD.

B R R R R R L R R R R F R R P R R R R R R E R R R R F R R R R R AR R R R R R R EE



ID: (1340.00> Issue(s): FAULT DETECTION H
Issue(s) cont.: H H
Issue Source: (STS MT STDY (RI)? PHASE 111, MAY 38, 1986
Operation:  <FAULT ISOLATION »

Location: {5C )

Orb.No/Mission: <B >

Hardware/Software:(N/A ? PROGRAM REF: SKYLAB-KSC

pLULEL LA

Reference Data: N/A

Description:

BUILD IN TEST THAT NOT ONLY DETECTS THE PROBLEM BUT DESCRIBES 1T IN ENOUBH
DETAIL S0 THAT A REMOVE/REPLACE DECISION CAN BE MADE WITHQUT A LOT OF
ADDITIONAL TROUBLESHODTING.

HEH R R H R R R E R E R R R R R A R R EH R R H R L LR E R R HE R R R R R

ID:  <1341.00> Issueis): COMMONALITY :
lssue({s) cont,: H :
Issue Sgurce: (STS MT STDY (RD)? PHASE I1I, MAY 3@, 1986
Operation:  <FLIBHT )

Location: (SC );

Orb.No/Mission: <6 )]

Hardware/Software:<(N/A ) PROGRAM REF: SPACE LAB

Reference Data: N/R

Description:

AVOID, AS MUCH RS POSSIBLE, COMPLEX, UNIGUE FARTS REQUIRING UNIQUE SKILLS {I.E.
, STACKED PCBS, ETC.}.

FEEE R EE R R R R R R R R E R R R R R RS R R E R R R R R L F R R R R R R
D: <134z.28) Issuels): DESIGN CRITERIA + ISOLATION
Issuels} cont.: MAINTAINABILITY H :

lssue Source: (STS MT STDY (RI)} PHASE 111, MAY 38, 1986
Operation:  (FLIGHT );

Location: (SC >

Orb,No/Mission: <6 )

Hardware/Software:(N/A ) PROGRAM REF: SKYLAB-KSC
Reference Data: N/A

Description:

AVOID THE NEED TD MIY USER DATA WITH SPACE STATION "UPKEEP® DATA, THUS
ELIMINATING THE CONSTANT NEED TO REEALLOCATE LINK, BANDWIDTH AND AREAS.

N
no
op;

FEEE R R R R R R R E R R R R R R A R R R L R R H R L R R R R R R 1 1 E



10 <1343.80} Issyels): DESIGN CRITERIA :

Issue(s) cont.: : :
Issue Source: ¢<STS MT STDY (RI)) PHASE 111, MAY 3@, 1986
Operation:  {BENERIC >

Location: {KSC
Orb.No/Mission: <6
Hardware/Software:{N/A
Reference Data: N/A
Description:

OPTIMIZED COSTS CANNOT BE ACHIEVED UNLESS THE SYSTEMS THEMSELVES ARE DESIGNED
AND OPERATED TO BE MORE EASILY AND COST EFFECTIVELY SUPPORTED.

e n

PROGRAN REF: STS

/

HER R R R R R R R R R R R E R R R R LR L R R R MR R R R R R0 R 142

ID: <1343.08> Issue{s): COMMONALITY :
Issuels} cont,: H :
Issue Source: ¢STS MT STDY (RD)» PHASE 111, MAY 3@, 1984
Operation:  <FLIGHT b

Location: {5C )

Orb.No/Mission:  {BENERIC }

Hardware/Software:{N/A ? PROGRAM REF: SATURN

Reference Data: N/A

Description:

ALL SYSTEMS DESIEMED FOR EMERBENCY ACTION SHOULD BE SIMPLE 70 OPERATE AND HAVE
RAFID RESPONSE. DPERATION, CONTROLS, COLOR CODING, ETC., SHOULD ALL BE
STANDARDIZED TD ALLON SAFE, RAFID OPERATION,

FHEERE AR R R AR R R RS R R E R R M MR R M R R R R R R R S E S R R E R R HEH
I0: <(1346.02> lssueisi: DESIGN CRITERIA H
Issue(s) cont,: : :

Issue Source: (STS M7 STDY (RI)) PHASE 111, MAY 3B, 1986

Operation:  (MAINTENANCE >

Location: {¥SC

Orb,No/Mission: <6 )

Hardware/Software: {N/A y PROGRAM REF: SATURN

Reference Data: N/A

Description:

NININIZE THE NUMBER DF PROFRIETARY COMPONENTS AND PROCESSES IN ORDER TO PREVENT
PROBLEMS WITH REFURDBISHMENT AND FAILED HARDWARE ANALYSIS.

R M R R R A R R R R R R E R R R R S R R R R E LR E R E R R R R R 1042

.
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1D:  <1347.80) Issue(s): MAINTAINABILITY :
lssue(s} cont,: : H
Issue Sourge: <STS MT STDY (RI) PHASE 111, MAY 38, 1986
Operation:  (FLIGHT >

Location: {sC )

Orb.No/Mission: <B >

e ettt

Hardware/Softuare: (N/A b PROGRAM REF: SKYLAB-KSC

——————

Reference Data: N/A

Description:

STATISTICAL ANALYSIS OF SPECIFIC SPECIFICATIONS OF INDIVIDUAL SUBSYSTEMS/
COMPONENTS CAN BE USED TO VERIFY SPACE STATION DESIGNS AND SATISFY
MAINTAINABILITY CRITERIA.

R F R H R E L R R AR LR HE L R R E R R E R R R R
10 <1348.80 1ssuels): CHANGE CONTROL + DRAWING SYSTEM
Issue(s) cont.: DESIGN CRITERIA : :

lssue Source: (STS MT STDY (RI)} PHASE 111, MAY 3B, 1986

Operation:  (MAINTENANCE )

Location: <5C b

Orb.No/Mission: <6 )

Hardware/Sottware: (N/A ) PROGRAM REF: SKYLAB-KSC

e ————————

Reference Data: N/A

Description:
VERIFY THAT REPLACEMENT MODULES ARE TRULY SYSTEM COMPATIBLE.

R RE R R R R R R R R R R R R R R R R R R R R LR E R R R A R H R E 14

10: <1349.0¢) 1ssueis): LOGISTICS/SPARES + WANAGEMENT
Issue(s) cont.: COST/MANHOURS : H

Issue Source: ¢STS MY STDY (RI)? PHASE 111, WAY 38, 1986
Operation:  <GENERIC >

Location: KSC >

Drb.No/Mission: <B b

Hardware/Saoftware: (N/A ) PROERAM REF: STS

e —

Reference Data: N/A

Description:

MATERIAL MANAGEMENT RESULTS SHOULD BE IDENTIFIED AND ESTABLISHED AND OBJECTIVES
INTERNAL TO MATERIAL MANAGEMENT SHOULD BE PREDICATED ON MEETING EXPECTED
GPERATIONAL OBJECTIVES.

PR R E R E R R AR R R R E R R E R AR R R R R R R R R R R R R R F R R 1Y



10: <(135e.e2> Issue(s): ACCESSABILITY + MAINTAINABILITY
lscuels) cont.: : H

Issue Source: {(STS MT STOY (RI)> PHASE 111, MAY 38, 1986

Dperation:  (MAINTENANCE ¥

Laocation: {KSC >

Drb.No/Mission: <6 )

Hardware/Software:<N/A > PROGRAM REF: STS

Reference Data: N/A

Description:

HIGH WEAR COMPONENTS, I.E., BEARINGS, SHOULD BE EASILY SERVICED (LUBRICATION
CHANGE), LIGHT IN WEIGHT AND READILY REMOVED AND REPLACED.

R F PR E R E A R R R R R R R R PR E R R R R HHEEE H R R R AT 1 EE
10: <1351.09 Issuefs): PROCEDURE :

lssue{s} cont,: : :

Issue Sources (STS MT STDY (RI)) PHASE 111, MAY 3@, 198&

Operation:  (MAINTENANCE 3

Location: Ks€C >

Orti.No/Mission: <6 y

Hardware/Softkare:{N/& ? PROGRAM REF: STS

Reference Data: N/

Description:

INCREASED ATTENTION XUST BE GIVEN TO CFF-LINE OPERATIONS AND MAINTENANCE
DOCUMENTATION (OND).

B EE R R AR R R R E AR E R R R R R R R R R B SR R H PR A R R R R R R R R RS

I0: (1355.e0> Issue(s): MAINTAINABILITY :+ DESIGN CRITERIA
Issue{s) cpnt,: : :

Issue Sources {5TS MT STDY (RI)> PHASE 111, MAY 32, 1986

Operation:  {FLIGHT >

Locatiea: {5C )

Orb.No/Mission: <6 }

Hardware/Software:{N/A ¥ PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:
DESIGN FOR MAINTAINABILITY AND MAKE 1T ONE OF THE MOST IMPORTANT PARTS OF THE
CONTRACT. PLAN FOR LONG TERM USE OF SOFTWARE AND HARDWARE CHANGES.

FEEE SRR E AR R R R R R AR R R R R R R P R R R R R R R R R R R R R R RS
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1D (1356.00 Issue(s): ACCESSABILITY + DESIGN CRITERIA
Issue(s} cont.: COMMONALITY + COMM'LIZATION :

Issue Source: <STS MT STDY (RI})> PHASE 111, MAY 3@, 1986

Operation: <FLIGHT Y

Location: (5C )

Orb.No/Mission: <6 b

Hardware/Sof tware: {N/A Y PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

DESIGN FOR EASY ACCESS, COMMON COMPONENTS, MINIMUM OF DIFFERENT COMPONENTS. USE
COMMERCIAL COMPONENTS (PROVEN] INSTEAD OF SPECIAL DESIGN, UNIQUE TO SPACE
STATION.

FEEE R R A R R R R R T M R R R R T R R L E R R R R F R R B R R R R RO A H 01

I (1357.9@ Issue(s): FAULT DETECTION : DESIGN CRITERIA
Issueis) cont,: : :

Issue Source: (STS MT STDY (RD)> PHASE I11, MAY 38, 1986

Operation:  <TEST >

Location: ALL  ?

Drb.No/Mission: <B )

Hardware/Scftware: (N/A ) PROGRAM REF: SATURN

Reference Data: N/

Description:

PROVIDE FOR HAZARDOUS GAS DETECTION (WMEN NEEDED) WITH AUTOMATIC MEANS TO ALERT
APPROPRIATE STATIONS.

FEER R R R R R R R R E R R L AR R R R R R R R R L E R E RS
1D: <1338.00: Issue{si: TECHNOLOGY : EXPERT SYSTER
Issuels) cont,: : :

Issue Source: {STS MT STDY (RD)) PHASE 111, MAY 3@, 1986

Operation:  <(MARINTENANCE Y

Location: <5C >

Orb.No/Mission: <G >

Hardware/Software:<N/A > PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Descriptian:

USE STATE-OF-THE-ART CONTROL, MONITOR AND MAINTENANCE COMPUTER/SOFTMARE SYSTEMS
UTILIZING "EXPERT SYSTEM* TECHNIQUES.

R R R R R R R R R R R R R S R R L R R R R E R R SR
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10 <1359.0@) lssue(s}: DESIGN CRITERIA :
Issue(s) cont.: : H
Issue Source: {STS MT STDY (RI)) PHASE 111, MAY 3B, 1986

Operation:  (FLIBHT )

A,

Location: {§C ¥
Drb,No/Mission: ¢B )

Hardware/Software: (N/A ) PROGRAM REF: SKYLAB-KSC
Reference Data: N/&

Description:

RECOMMEND THE COMMAND AND DATA MANAGEMENT SUBSYSTEM (CDMS) SHOULD HAVE
EXPANSION/UPGRADE CAPABILITY,

R R R R R O R R R FE R E R S S MO RS R AR S E 204
ID:  (13s60.00) Issue(s): DRANING SYSTEM :
Issue(s) cont,: : H
Issue Saurce: (S7S MT STDY (RI): PHASE 111, MAY 38, 1986
Operation:  (FLIGHT M

Location: 8C >

Orb,No/Mission: <G )

Hardware/Software:<N/A y PROGRAM REF: SPACE LAB
Reference Data: N/A

Description:
ALL DRAWINGS MUST BE UPDATED TD MATCH MANUFACTURED PRODUCTS.

R R R R R R L R E R R R R SRR PR R R E R S R R R R H 888
I0: (13s1.80> Issue{s): PROCEDURE + DISCIPLINE

Issue(s) cont.: LOGISTICS/SPARES : :

Issue Source: <STS MT STDY (RI)) FHASE III, MAY 3B, 198b

Dperation:  <MAINTENANCE ¥

Location: KS€C >

Drb,No/Mission: <8 b
Hardware/Software: (N/A ) PROGRAM REF: STS

Reference Data: N/A

Description:
ASSURE THAT THE DISCIPLINE IWPLIED BY PROPERLY ASSIGNED SOURCE, MAINTENANCE AND

RECOVERABILITY (SMR) IS CONTINUED BY OPERATIONS AND MAINTENANCE PERSON
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1D (13s2.800 Issuels): FAULT DETECTION : DESIGN CRITERIA
Issue(s) cont,: : :
Issue Source: (STS MT STDY (RID PHASE I1l, MAY 38, 1986

Qperation:  (FLIBHT )

Location: (5C >

Orb.No/Mission: <6 )

Hardware/Softuare: (N/A ) PROSRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

DESIGN WITH FAULT ISOLATION AS A PRIMARY REQUIREMENT AND PROVIDE SUFFICIENT
TEST POINTS TQ ALLOW FAULT ISOLATION TO BE UTILIZED THROUGH THE REPLACEABLE
URIT LEVEL.

FPTrrrererreeprerererrrrr T I TR L T L e A LA i i A
1D:  <1363.087 Issuelsl: MAINTAINABILITY :

Issue(s) cont.: : :

Issue Sgurce: <STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

QOperation: {FLIGHT )

Location: {§C ¥

Orb,No/Mission: (6 )

Hardware/Softuare:<N/A ) PROGRAM REF: SKYLAB-KSC

e ar————————

Reference Data: N/A

Descriptian:

UTILIZE DEADFACE SWITCHES THAT WILL ALLOW ORU CHANSEDUT WITHOUT EXTENSIVE POWER
DOWNS. UTILIZE A WI-FT SPACE STATION MOCKUP IN WHICH EVERY SPARE IS FIRST
CYCLED TD ASSURE COMPATIBILITY.

S EEEHEEH R R EE R R R P T R R
ID:  (1344.08° Issue(s): MAINTAINABILITY : PROCEDURE

Issuels) cont.: : :

lIssue Source: ¢STS MT STDY (RI)D PHASE 111, MAY 38, 1986

Operation: {REPLACEMENT/LRU >

Location: {KSC >

Orb.No/Mission: <6 }

Hardware/Software: {N/A ¥ PROGRAM REF: STS

e —————————————

Reference Data: N/A

Description:
WHILE OtM PERSONNEL SHDULD BE KEPT APPRAISED WITH LEA DETERMINATIONS, FEW
DEVIATIONS FROM THE ASSIGNED PROVISIONING LEVELS SHOULD BE PERMITTED TO OCCUR.

H’iil’iiiiiiiliiilililil*H“l&iil’{lili'Hl'ﬂ'*l"l'll'ii'I"N'{l'l'l'{!iiiiil{ii“’ilii‘"lﬂ'ﬂ'
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1D:  {1365.00% Issuels): COST/MANHOURS :
lssuels) cont.: H :
Issue Source: <STS MT STDY (RD)? PHASE 111, MAY 3B, 1986
Dperation:  (FLIBHT >

Location: {5C >

Drb.No/Mission: <GB ) .
Hardware/Sottware: (N/R ? PROGRAM REF: SPACE LAB
Reference Data: N/A

Description:

ENSURE ADP I5 DESIEN DISCLOSURE PACKAGE ON ALL MATERIAL RECEIVED (INCLUDING
DATA BELOW LRU LEVEL).

FEEH A R R R R E R R R R R R R R SR R R R R R R R R R R ER RIS
ID:  <1364.00> Issue(s)s COMMONALITY :

Issue(s) cont.: : :

Issue Source: ¢STS MT STDY (RI)> PHASE 111, MAY 3B, 1986

Operation:  (FLIGHT >

Location: <sC >

Drb.No/Mission: <6 y

Hardware/Sof tware: (N/A » PROGRAM REF: SKYLAB-KSC

Reterence Dats: N/A

Description:

TAKE CARE WITH COMMONALITY ANONS SOFTWARE COMPONENTS. TOC MUCH COMMONALITY MILL
CAUSE PROBLEMS WITH FUTURE CHANGES AND MODS. TOOLS ARS NEEDED TO TRACE
COMPONENT LINKS AND DATA EXCHANGES.

B R R R RS R R R R R R R R L F R R R R R R R R HE HE R R R SRR H R R HEH
ID:  <1367.88) Issue(s}: TECHNOLDGY H
Issue(s] cont.: : :
Issue Source: ¢STS NT STDY (RI)> PHASE 111, MAY 3B, 1988
Operation:  <FLIGHT )

Location: <5C b

Orb,No/Mission: <6 )

Hardware/Software:(N/R 3 PROGRAM REF: SKYLAB-KSC
Reference Data: N/R

Description:

UTILIZE CURRENT/NEN TECHNOLOGY/METHODS.

PR R R R R R R R R R R R R E R R R R R R F R R R R R R R R RN R R R E R
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ID: <1348.00) 1ssue(s): COMMONALITY : COMM LIZATION
Issue(s} cont.: : :

Issue Source: ¢STS N7 STDY (RI)? PHASE 111, MAY 38, 19B6
Dperation:  <FLIGHT y

Location: {5C >

Orb.No/Mission: <6 )

Hardware/Software:{N/A ) PROGRAM REF: SKYLAB-KSC

Reference Data: N/&

Description:
USE AN EXISTING CONMERCIAL SOFTWARE LANGUAGE, OR AT LEAST AN EXISTING LANGUAGE.

I MR EHE R F R R R R L F R R R F R R F R R R R R EE R HR R R
1D:  <1369.80) Issue{s): MAINTRINABILITY : DESIGN CRITERIA
Issue(s) cont.: EFFICIENCY : :

Issug Source: ¢STS MT STDY (RI}? PHASE 111, MAY 3@, 1986

Operation:  <TEST ),

Location: {KSC

Orb.No/Mission: <G )

Hardware/Software:(N/A ); PROGRAM REF: SATURN

Reference Data: N/A

Description:
CHECKOUT EDUIPMENT SHOULD BE DESIGNED SUCH THAT IT IS EASY TO OPERATE, STORE,
AND HANDLE.

!iiilii{}lliiililiillii{liii!!i{liiili}lll{{i!i{lilil!l*i*fili{ili}{iifi{illl{l
1 <1370.8® Issuets}: MAINTAINRBILITY : ACCESSABILITY
Issue{s} cont.: H :

Issue Source: <STS MT STDY (RD) PHASE 111, MAY 38, 1986

Operation:  (REPLACEMENT/LRU >

Location: KSC

Orb.No/Mission: <6 ¥
Hardware/Softuare: (N/A ) PROGRAM REF: SATURN

e e et

Reference Data: N/A

Description:

KEEP FREQUENTLY ADJUSTED COMPONENTS ACCESSIBLE. COMPONENTS REQUIRING ROUTINE
MAINTENANCE [SUCH AS FILTERS) SHOULD BE LOCATED 50 AS TO MININIZE THE
MAINTENANCE EFFORT AND PRDBLEMS.

FEEMRFEE MR E R LR R R R R R R F R H R R R R R R R R F R R R Rt R R R 1
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1D: (1371.80> Issue(s): DRANING SYSTEM :
Issue{s) cont.: : H
Issue Source: {STS NT STDY (RI)} PHASE II1, MAY 38, 19686
Operation:  <BENERIL >

Location:  (ALL >

Orb.No/Mission: <6 >

Hardware/Softmare: (K/A > PROGRAM REF: SKYLAB-KSC
Reference Data: N/A

Description:
DEVISE A CONTROLLED PART NUMBERING SYSTEM T AVOID A MAZE AND LOST TIME.

R R R R S R R R R R R R R R R F HE E LR R R RS R R84
10: <1372.08) Issue{s}: MANAGEMENT :

lssuels) cont.: : :

Issue Source: ¢(STS MT STDY (RD)? PHASE 111, MAY 38, 1986

Dperation:  {BGENERIC )

Location: {ALL

Orb.No/Mission: <8 p

Hardware/Software:<N/A } PROGRAM REF: STS

Reference Data: N/&

Description:

THE PROGRAM SHOULD DICTATE ORGANIZATION AND IT°S POLICIES, IN LIEU OF THE
OPPOSITE OCCURRING

R R R R R R R R R R R R R R R R R R R R R F R R R E SR R L H R IR

10 (137360 Issue{s): PROCEDURE + COMMONALITY
Issue(s} cont.: : :

Issue Source: <ST5 NT STDY (RD)? PHABE 111, MAY 38, 1986
Dperation:  (REPLACEMENT/LRU >
Location: {ALlL >

Orb.No/Mission: <6 ?
Hardware/Software: (N/# > PROGRAM REF: STS

Reference Data: N/A

Description:
PARTS INTERCHANGEARILITY AND/OR SUBSTITUTION MUST BE ESTABLISHED.

R R R R R N E R I R R R R R R R R R R R H R R R R R R B 41
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10 37589 1ssueis): TECHNOLOBY :
Issuel(s) cont.: H H
Issue Sources ¢STS MT STDY (RID PHASE 111, MAY 3@, 1986
Dperatien:  (FLIGHT ¥

Location: (SC )

Drb.No/Mission: (6 )

Hardware/Software: (N/A ) PROBRAM REF: SKYLAB-KSC
Reference Data: N/A

Description:

DEVELOP A SYSTEM OF DATA STORABE WITH NO MOVING PARTS.

FERREEIEEE R HH R H
: <1377.000 Issuets): PROCEDURE :

ssuels) cont.: : :
Issue Source: (575 MT STDY (RI)? PHASE 111, MAY 38, 1986

e e et

Operation:  <REPAIR )

Location: (5C 3

Orb.No/Mission: <6 >

Hardware/Softwares{N/A ) PROGRAM REF: SPACE LAB

Reference Data: N/A

Description:
ENSURE CONTRACTORS ESTABLISH AND MAINTAIN REPAIR/RE-VERIFICATION PROCEDURES.

liiililll{}ili}ili!iiiliii{iliiilfiill!l!{!il{i{}ill}iiilil{iilii{!{il}i}{}iiii
10 137809 lesup(s): MAINTAINABILITY :
Issue(s) cont.: : H
1ssue Source: (STS MT STDY (RID) PHASE 111, MAY 38, 1986
Operation: {MAINTENANCE >

Location: {ALL >

Orb.No/Mission: <6 )
Hardware/Software: (N/A ) PROGRAM REF: SATURN

e —————————

Reference Data: N/A

Description:
AIRBORNE AND GSE COMPONENTS SHOULD BE CAPABLE OF BEING CALIBRATED ONCE

INSTALLED AND WITHOUT SUBSEQUENT REMOVAL.

ll!fiiii!iiliii{li{ii!l{l{i{iilil!|{l§ii|i§ill!*l{&ii{i{}l{li{liiii!if*!lililli



10:  <1379.80) Issuels): MAINTAINABILITY :
Issue{s} cont.: : :
Issue Source: (STS MT STDY (RI)) PHASE 111, MAY 3@, 1988
Operation:  {MAINTENANCE M

Location: ALL

Orb.No/Mission: <B )
Hardware/Software: (N/A b PROGRAM REF: SKYLAB-KSC

Reference Data: N/A

Description:

BITE AND A UNIVERSAL UNIT TESTER CAN BE USED TO VERIFY 55 DESISNS &ND SATISEY
MAINTAINABILITY CRITERIA. STANDARDIZED CONNECTORS WOULD ALSD ALLONW A UNIT
TESTER 70 TEST MANY DIFFERENT °"BLACK BDXES".

HHH MM R M R R H R F R R R SR A R B3
1D: <1380.00 Issue(s): COMMDNALITY H

Issue{s} cont.: : H

Issue Source: ¢(STS MT STDY (RI)) PHASE 111, MAY 38, 198&

Operation:  (BENERIC >

Location: {ALL >

Orb,No/Mission: <G )

Hardware/Software:{N/A ¥ PROGRAM REF: ST5

Reference Data: N/A

Description:

OVERALL LIFE OF THE PROGRAM CDSTS CAN BE ACHIEVED THROUGH STANDARDIZATION AND
OTHER METHODS WHICH REDUCE THE NUMBER OF UNIQUE ITEMS TO BE SUPPORTED.

FEEER R R R R R R R E R R E R E 1 R L F R R E A R HE R
1D: «(1381.80) Issuefs}: FAULT DETECTIDN :

lssuels) cont.: : :
Issue Sources (578 NMT STDY (RD)» PHASE 111, MAY 38, 19856
Operation:  <FAULT ISOLATION »

Location: (8C >

Orb.No/Missipn: (6 >
Hardware/Software: (N/A ) PROGRAM REF: SPACE LAB

Reference Data: N/A

Description:
DESIGN SYSTEMS SUCH THAT FA